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ERRATA. 
Report of the Librarian, page 73, should have been placed with department 
reports following page 51. 
Report of the State Inspector of Nurseries, pages 74 and 75, and the list of 
Nurserymen, pages 75-77, should have been placed with the general reports im- 
mediately following page 433. 
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ROBERT SMITH PRINTING CO., STATE PRINTERS AND BINDERS 
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RADR 
UARD: 


STATE BOARD OF AGRICULTURE 


AGRICULTURAL COLLEGE, 
July 1, 1899. 
To HonorRABLE HAZEN S. PINGREE, 
Governor of the State of Michigan: 

Sir—I have the honor to submit to you herewith, as required by statute, 
the accompanying report for the fiscal year ending June 30, 1899, with 
supplementary papers. Of this period, seven and three-fourths months were 
previous to my succession to the oftice of Secretary of the State Board of 
Agriculture. 

Very respectfully, 
ARTHUR C. BIRD, 
Secretary of the State Board of Agriculture. 


pia TH BOARD OF -AGRICULIU RR 


Term expires. 


THOMAS F. MARSTON, Bay City, - p ‘ : z 
PRESIDENT OF THE Boarp. 

FRANKLIN WELLS, Constantine, - : : z 

CHAS. J. MONROE, South Haven, - = : 


*ARTHUR C. BIRD, Highland, 
EDWARD P. ALLEN, Ypsilanti, 
HENRY F. MARSH, Allegan, - 


L. WHITNEY WATKINS, Manchester, — - 2 


HAZEN 8S. PINGREE, Governor oF THE STATE, 


( Ha 


JONATHAN L. SNYDER, Pres. oF THE COLLEGE, \ 


ARTHUR C. BIRD, AcricutturRaL CoLLEGE, SECRETARY. 


BENJAMIN F. DAVIS, 


LANSING, TREASURER. 


*Resigned January 25, 1599. 


STANDING COMMITTEES. 


- 1903 


1901 
1901 
1903 
- 1903 
1905 — 
1905 


officzo. 


The President of the Board is ex officio a member of each of the Stand- 


ing Committees. 
FINANCE, < : 
Farm MANAGEMENT, - 


Botany AND HORTICULTURE, 


BUILDINGS AND PROPERTY, 
EMPLOYEES, - = 


FarMeErs’ INSTITUTES, = 
MECHANICAL DEPARTMENT, 
MILITARY AND ATHLETICS, 
COLLEGE LAND GRANT, 
SraTE WEATHER SERVICE, 
* EXPERIMENT STATION, - 
LIBRARY, 
WomMEN’'S 


s DEPARTMENT, 


Monroe. 


H. F. Marsh, C. J. 


Franklin Wells, L. W. Watkins. 


L. W. Watkins, C. J. Monroe. 

H. F. Marsh, Franklin Wells. 

K. P. Allen, H. F. Marsh, 
Snyder. 


C. J. Monroe, Franklin Wells. 


H. F. Marsh, L. W. Watkins. 


L. W. Watkins, E. P. Allen. 


CHEMICAL AND OTHER ACADEMIC 
DEPARTMENTS NOT OLaEE Wise 


PROVIDED FOR, - S 


Franklin Wells, C. J. Monroe. 
C. J. Monroe, L. W. Watkins. 


L. W. Watkins, E. P. Allen. 
E. P. Allen, H. F. Marsh. 
C. J. Monroe, E. P. Allen. 


Franklin Wells, H. F. Marsh. 


STATE AGRICULTURAL COLLEGE. 


(Under Control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 


JONATHAN L. Snyper, Ph, D., President; ?”*° Feb. 25, ’96. 

Ropert C. Kepziz, M. A., M. D., D. Se. Professor of Chemistry and 
Curator of the Chemical Laboratory; *”° Feb. 25, 63. 

Wn. J. Brat, A. M., M.S., Ph. D., Professor of Botany and Forestry and 
Curator of the Botanical Museum; *” July 9, ’70, ° Feb. 22, ’71. 

Levi R. Tart, M.S., Professor of Horticulture and Landscape Gardening, 
and Superintendent of the Horticultural Department; *?° 
Aug 1, ’88. 

Howarp Epwarps, M. A., LL. D., Professor of English Literature and 
Modern Languages; *”° Aug. 25, ’90. 

Herman K. Vepper, C. E., Professor of Mathematics and Civil Engineer- 
ing; °° Sept. 15, ’91. 

Tra H. Burrerrie.p, Secretary; *°* July 1, 93; ° Feb. 22, ’99. 

Cirnton D. Smiru, M.S., Professor of Practical Agriculture and Super- 
intendent of the Farm; *»* Sept. 1, ’93. 

Cuas. L. Weit,S. B., Professor of Mechanical Engineering and Director 
of the Mechanical Department, *”° Sept. 1, ’95. 

Water B. Barrows, S. B., Professor of Zotlogy and Physiology, and 
Curator of the General Museum; *”°* Feb. 15, ’94. 

Grorcre A. Waterman, B.S8., V. S., Professor of Veterinary Science; *”° 
Sept. 1, ’98. 

Maup Rytanp Keurer, A. M., Dean of the Women’s Department; *”° 
Sept. 1, 798. 

ArrTuHour C. Birp, B.S., M. Ag., Secretary; ?>° Feb. 22, ’99. 

Frank 8S. Kepziz, M. S., Adjunct Professor of Chemistry; *? Sept. 15, 
’80:* Jan. 1,790: 

Puitie B. Woopworth, B. 8., M. E., Assistant Professor of Physics; 
ab May 22, ’87;° Aug. 7, ’89. 

Wiuiam 8S. Hoxupsworts, B. S., Assistant Professor of Drawing; * Feb. 
22, °81; > Aug. 22, ’87;° Jan. 1, 90. 
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Atvin B. Nosxe, Ph. B., Assistant Professor of English Literature and 
Modern Languages; *”° Sept. 1, 89; * Sept. 1, ’98. 

Wiieur O. Hepricr, B. 8., Assistant Professor of History and Political 
Economy; ?” Aug. 24, ’91;°Sept. 1, 93. 

Wakgren Bascock, B. S., Assistant Professor of Mathematics; +” June 
30; 91> “Sept. Ls93:; 

Herpert W. Mumrord, B.S., Assistant Professor of Animal Husbandry; 
@ Sept. 795; °° Dec. 1, 96; ° Dec. 1, °97. Elected Professor of 
Agriculture and Superintendent of Farm June 14, ’99, to take 
effect July 1, ’99. 

GrorGIANA Biunt, Ph. M., Assistant Professor of English and Modern 
Languages; ?"* Sept. 1, 798. 

Harry P. Guappen, B.S8., Assistant Professor of Horticulture; *?* Mar. 
23, 99-2 auly, 1,799. 

CHarves F. WHEELER, B. S., Instructor in Botany; *” Mar. 1,’90; ° May 
1; 93: 

A. L. Westcott, B. M. E., Instructor in Mechanical Engineering; *”* June 
ish 

Dick J. Crospy, B.S., Instructor in English; *”* Sept. 1, ’93. 

Burton O. Loneayear, Instructor in Botany; *?* Feb. 15, 794. i 

Merrit W. Fouton, B. 8., Instructor in Agriculture; *>° Sept. 15, 95; 
2s Dec.ek, 99: : 

Gorpon H. True, B. 8., Instructor in Dairying; *»° Sept 1, ’94. 

H. E. Smrru, Instructor in Mechanics; *’° Sept. 1, ’96. 

Rurvus H. Perit, B. 8. A., Instructor in Zodlogy; *>* Feb. 1, ’97. 

Mrs. Maup A. MarsHatt, Instructor in Music; *”° Sept. 1, 97. 

Mrs. JenNIE L. K. Hanter, Instructor in Sewing; #”° Sept. 1, 97. 

WiuiaM O. Beat, B.S., M. A., Instructor in Mathematics; *”° Sept. 1, 97. | 

CagriE L. Hott, Instructor in Drawing; *”* Sept. 1, 98. 

Eien R. Rusumore, Instructor in Domestic Science; *”° Sept. 1, 98. 

Frank V. Warren, B. S., Instructor in Mathematics; 7>* Sept. 1, ’98; 
“sept ly 299; 

Mrs. Linpa E. Lanpon, Librarian; *»* Aug. 24, ’91. 

Tuomas Gunson, Foreman of Greenhouse; *” April 1, 91; ° Sept. 1, ’91. 

CuarLes A. Woop, Foreman of the Horticultural Department; *»* May 
sick 

FRED C. Kenney, Cashier; *” Sept. 18, 95; * Oct. 1, ’97. 

Cuarwes H. Atvorp, B.8., Foreman of the Farm;*”° April 1, ’98. 

W. R. Braprorp, Foreman of the Wood Shop; ?”° Nov. 1, ’97. 

W. S. Lronarp, Foreman of the Machine Shop; *”° Sept. 1, ’96. 

K. C, Baker, Foreman of the Foundry; *»* Noy. 1, ’97. 


/ 
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L, F. NEwELu, Engineer; *”* Jan.'1, ’98. 

Onace Newman, Assistant Foreman of Wood Shop; *”* Dee. 1, ’92. 

Epwin 8S. Goon, Clerk to President; *”* July 15, ?96. 

Kenyon L. ButrerFiz.p, B. 8., Supt. Institutes and College Field Agent; 
abe June 1,.°95;° July 1, ’99. 


a First appointment. 

b Present appointment. 
ce Present title. 

da Resignation. 

e@ Term expired. 


AGRICULTURAL EXPERIMENT STATION 


OF THE 
STATE AGRICULTURAL COLLEGE. 
{Under the control of the State Board of Agriculture. ] 


STATION COUNCIL. 


Cuinton D. Smita, M.S.,_ - Director. | Rost. C. Krpzrz,M.4.,M.D.,D.Sc.,Che mist. 
J. D. Towar, B.5., - Agriculturist. | A.C. Brrp, B.S., M.Ag., Sec. and Treas. 
L. R. Tart, M.S., = Horticulturist. | J. L. Snyper, Pres., Ex officio Member. 


ADVISORY AND ASSISTANT STAFF, 


H. W.Mumrorp, B.S.,Asst. in Agriculture. | Cuas. F. WHEEtER, B.S., Cons. Botanist. 
H. P. Guappen, B.S., (a) “ Horticulture. | C. E. MarsHatt, Ph. B.,Asst.Bacteriologist. 
M. L. Dean, ee Horticulture. | R. H. Perrit, B.S. A., “Entomologist. 
L. S. Munson, B.S., oH Chemistry.| S. H. Fuuron, B. S., In charge of South 
Gro. A. WatreRMaN, V. S., Haven Sub-Station. 

Consulting Veterinarian. | Mrs. L. E. Lanpon,_— - - Librarian. 
W.B. Barrows, - Consulting Zodlogist.| C.S. Brooxs,(b) - Foreman Poultry Dept. 


SUB-STATIONS. 
Grayling, Crawford county, 80 acres deeded. 


South Haven, Van Buren county, 10 acres rented; 5 acres deeded; Local Agent, S. H. 
Fulton, B.S. 


STATE WEATHER SERVICE. 
{Under the control of the State Board of Agriculture.] 


™ 


OFFICERS OF THE SERVICE. 
DrREcTOR, - - - - - OC. F. Schneider, U. S. Weather Service, Lansing. 


STANDING COMMITTEE IN CHARGE. 


Hon. L. WHITNEY WATKINS, - - . - - - - - - Manchester. 
Hon. Epwarp P. ALLEN, - - - - - - - - - - Ypsilanti. 
(a) Resigned to take effect July 1, 1899. “ ° 


(6) Term expired July 1, 1899. 


AGCOUNTS: OF THE SFATE AGRICULTURE 
COLLEGE: 


FOR THE FISCAL YEAR ENDING JUNE 30, 1899. 


SECRETARY’S FINANCIAL REPORT. 


Dr. Cr 
July 1, 1898. ‘To cash on hand .--_--_--------. ------ -------- ----=----=------)---- $1,745 41 
"4, 1898. To cash on deposit with treasurer... --.--.---------------------- 3,574 39 
* 1, 1898. To cash on deposit with New York bank ---------------- aaeuses 441 14 
“1, 1898. By balance due students on deposit accounts------.-----------  ------------ $1,267 68 
June 30, 1899. To special appropriation receipts: 
Kron Statencre Sur elee ees ee ee $11,750 00 
From United States Treasurer-_---_---.--.----- 15,000 00 
romans bi bWolLOn. eee ee eee ee aa 2,419 26 


June 30, 1899. By special appropriation disbursements_---- 
‘30, 1899. To current account receipts: 

Prom Statec bre asure bees see see eee eee = $50,000 00 

From United States Treasurer--__------.------- 24,000 00 

OLOMLNS biG WL OMe oe ee eae ae 24,063 22 


[oa Rel e 28,641 50 


98,063 22 
June 30, 1899. By current account disbursements -_.--.------------------------  ----------- 105,910 74 
“30,1899. To balance due students on deposits._---.----------------------- 1,149 21 
“© 30, 1899. To balance due on nursery inspection_----------.------.-------- 95 00 
“se 30: 1899!) “Povcollege’ treasurer (Overdratt)=------2 2-2 2-2 2,764 07 
“30, 1899. By cash on deposit with New York bank.-.-.---.-----.--------  ------------ 265 52 
GO Bit), Thee UBAy OMS Opal anole ee es Se ae ee eee Le ak SBR ogee Se eee 916 26 


$137,001 70 $137,001 70 


i) 
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TABLE No. 1.—Tabular Exhibit of Secretary’s Report. 


Balance sheet, Transactions July 1, Balance sheet, 
July 1, 1898. 1898, to June 30, 1899. June 30, 1899. 
Name. of account. 

Dr. Cr. Dr. Cr. Dr. Cr. 
(Opis i Ss See Jere eee eee i ae) Ake Bt \5) Vaal rey | be ee $1,004 77) $1,181 78)... 2 22 
College treasurer a a oe eA 35014 OO | ssasee ee Me ewe ee eee 63338) 46|o=5 soe $2.764 O07 
WHUGenUS MOeCDOSItShtes - 5-6 se eae ee ow. hse ee $1,267 68 PRT S47 |: tees Sea | ete ee 1,149 21 
Special-appropriations.=---.-2.-|/.--. 25-22 324 18} 28.641 50) .29,169 26 eee ne pase 851 94 
Ceneralocurrent=: sca-) o.- ssaeteal seen acess 4,168 08) 105,910 74) 98,063 22 3,078! 441c 22 eee 
NURSerya I CeNnS@a25 e525 ea--osen ss eehuseass Seslissan ses Set eee ee ese 0500 |e sansse ces 95 00 
PO Lal Seace ene coer oe Se let $5,760 94) $5,760 94) $134,670 71] $134,670 71) $4,860 22] $4,860 22 


* Treasurer's statement is greater July 1, 1898, by $3,349.98, and June 30, 1899, by $9,573.14, warrants 


outstanding less credits by remittance in transit of $2,896.17. 


TREASURER’S ACCOUNT. 


Dr. 
Homie Or Lyn): SOBs an ~ 3 eet ee ee ae SP ee $6,924 27 
Receipts from State Treasurer and Secretary__..._...-...---.---.---.---...-- 156,467 07 
Interestion deposits, 13'months at 3’ per cento2251_- 2s eee 308 91 


Warrants paid July 1, 1898 to June 30, Nie cage page eee es ese EC 
Bea nOe On nang. UNECTS0;, L800. 5 te es Ee ee ee Ba ee ee eee 


"$163,700 25 


Cr. 


$159,787 85 
3912 90 


“$163,700 25 


wie 


bie 


ACCOUNTS 


AGRICULTURAL COLLEGE 


‘oop JAIMSRaI) "S “Q UIOIY 00'000'S1$ * 


FI S168 FT S168 Og IF9‘SeR | PR S6P‘6eB =| 9% IP ZB 00 0¢s'9ck =| TS SLL°TS 18 S44‘18 
“See ee Bae a £6 168 Bic Sipe x ig |e ieee me D Ieee ieee ai ayia aM AMON oe ee 1 BI FE Sg eee SgkS Tu OR oo Sie Sa a ao OLE Eel 
RSE OA AA rays Sena SM SUTAO We Dele ve ae reo GOLOOGESE Ge |irean eerac erie AT ao em taal Ine ae ea as Geen aS en ath ol ech aks 10qe'y Juepnig 
SES ae a SS al ena 9 ae 00 00¢'¢ 00 009°¢ epee perry HOO O0GKG ae ae ead hag ae aaa hos BP oe eR ag eat fan io eee pee ae 
BP Clitaa gute aime b lore oh OF Gr OIF'S &6 G8h°s 61 9¢ (OO! 000):G% Miia) sere cares eee SQOCOR Ts ft peste oS Ra a Ee SSUIPIING JO sairdoy 
Wierda cet 06 898  _—_—s|:66 S88 6L EB, ivaamnenty 002004) 64 eh FP Gara Saal ee E TT a ee Ree MP gang Fo ano O eR ee OAN! 
OOVCSR ae thes | es €6 LOI 8IS 6¢ £90‘ 618 10 €98°%S OOFOOO ST Biiee REGHOOU TT Seton) a careers sles eters ne te oy ne Cee UO]}BIS JUSTIA XG 
“UOT9NY14SUr ‘AINSB914 c 
WO1 a4v1g WOdA 10 1a 
‘pepuedxa OIQRTIVABR 
| p Aa Loe, ‘motyeWdoidde jo aMeN 
“6681 ‘Og Sunt “IVa k ‘S68 ‘I Ane 
qunoooe Jo vouvltg yeosy Bulinp sidiedeyy qunoooe jo oourleg 


“B681 ‘Og AUN? 0} ‘S68T *T fing woah poosyf LOL JUNDIID uoynrwdorddo qowads fo yuawanjg—"% “ON ATA, 
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TABLE No. 3.—Current account July 1, 1898, to June 30, 1899. 


On account of— 


United States treasurer, tenth annual payment under act of congress of 

August 30, 1890 
State treasurer, interest on proceeds of sales of U. S. land grant 
Students’ class fees 
Salaries paid 


Farm department 
Horticultural department 
Mechanical department 
Heating, cleaning and lighting 
Academic department 


Office, postage, stationery and advertising- -- 
Delta land sales 
Sundry 
Interest and exchange ~-_- 
Building account 


Dr. 
To disburse- 
ments. 


$45,047 91 


9,185 59 
4,301 81 
3,181 21 
15,889 28 
6,944 08 


11,244 56 


Cr. 
By receipts. 


Balance at beginning of period July 1, 1898 
Balance at close of period June 30, 1899 


$105,910 74 


$98,063 22 
4,169 08 
3,678 44 


$105,910 74 


$105,910 74 


TABLE No. 4.—EHaperiment station account July 1, 1898, to June 30, 1899. 


| 


| Dr. 
On account.of— 'To disburse- 
ments. 

Palanece:tromilastfSCal Vian jsa--5 a sen 8 5 oo ee eee Bae ee Ce ne ol ee ee ee 
WMibea statesitreasurer TOM USCal year -s--- => c-c-o ose eee eee ae nee Ce ee ee 
Heriilizer license fees and CxXpPenSCSia = se— sae ee eee eee eee ee oe 
Sa IGS iQ iC = Se ee ee ae ee ea ee ee eee eee sees $9,011 57 
Marmidepartiment= =) 2 22-522 \22 ee eee on eae aa ae ape era ane ee 4,173 90 
Horticultural department <2 52-22 - 2 oo os en a ae oe es eee ean 805 73 
isnemicallaepartmMent ss 2. se oe ee ee eee Se eee a 322 21 
Bopanicalid pant ent eats eels s ae re erase een ee 5 65 
ZOO Cala eparoment:: 2.22 =- se sa oa ea a ae oe ee eee en aneene es 13 63 
Menerinary Gepartiment +22. 2) =2)-.222 525 oS n= as oa en epee eee eee 755 20 
Bmlldings Mepartmen tes: 5-222 ce ee ne) ot oe ee a ae ee ee 131 34 
Pipa yie CDATbINEN base se — eae ee eee ee Soe eee ee ae eee 254 59 
RSG Tyee se na a oe eae eRe nee eet oS A ee a eee as Le ome 81 46 
ROMCES eee es ee aa 5 Pte FO ee ee eh eee eee nese eae eee ones E 5OL 84 
Southvraven'Sub-station 22-252 20 22. 22 22k Seas nes ea he encase ease ae aes 1,938 77 
LATO / ap a a a a eS eS mes 172 04 
Balsnce Onmmand-at Closejo1 HSCal year o22-5> feat soe ee eee see anaes 895 66 
$19,063 59 


Cr. 
By receipts. 


$1,700 52 


$19,063 59 


AGRICULTURAL COLLEGE ACCOUNTS 13 
TABLE NO. 5.—EHmployees and salaries. 
Classification. Other Sources, 
OFFICER. ELE 
yeur. 
Experim’t 
Current. Station 
IPresidente 02. ss eee ee $3. 260 00 $3 200700) Se ae Sele ae ee ee and dw QU 
Professor ehnemistry == 2-=-— ene eee 2,000 00 1,700 00 $300) 00) | 2525-2 ose ot 
DOtaniyere-= 8 2- coe Sarees eee eee 1,800 00 1800100) |jeo2s F322 | sees ° fe 
es ASTICUICULC seen eee eee 2,300 00 1,200 00 1100/00} seas as be 
cs HOLrbleulthine ss sea eee ee 1,800 00 1,200 00 (GOOT00) | Pana : : 
ou mathematiCsesean= 2a scess-o 1,800 00 1 S00LQ05 || 2222-2 bose eae Ka ge 
us mechanical engineering -------- 1,800 00 1; 800KG0)3\-2= 5 eee Pe ee eae ee ie # 
Hf ZOOlOBN Meee se eee sees cet eeee 1.800 00 1,800 00 Ses (See ae ss ue 
op veterinary SciepCe:_------------- 1,500 00 1,200 00 300100522 | ee 
ee Bing lishese— eS eee eee ene oe 1,800 00 SOO KOO) |e a Sa ee See and dwelling 
Adjunct professor chemistry-.------------- 1,800 00 1, 800/00 |p eae. sos ess tes 2222 ose 
Assistant professor phiysies#s22s2e-tes-ace- 1,250 00 1250! 005|| eee oe 2 Sa eee eee and rooms. 
GranwinG es. oes eee 1,250 00 T2S0VOON Bese Sieve eee ee See ue yi 
DECLEUANY sone s aSen ates oo eee cee eee esse 1,800 00 300 00 500 00 | $1,000 00 jand dwelling. 
Assistant secretary, to Jan. 1, 1899.--..___- 1,200 00 200700) |ee2o oa She ee ee ee 
TEAC Tote Ey aye Dae es ee ee eee 725 00 605 00 L20%007 |S eaa nee and rooms 
Assistant DrLolessorsbnplishesssss peas eee 800 00 S000! - See ener eee e 
cs mathematics .-______- 1,000 00 000! 00} aaa Se eas See Sa ae oD 
vs ie history and political 
ECONOMY Sea pas re ee ee eas 900 00 S00 00's en ce ea ee es ee 4 
Assistant professor DO tan yo eee eee 1,000 00 500 00 SOOT 00 | ee aes sae oe 4 
te animal husbandry----- 1,500 00 
i fs bacteriology -..-------- 1,200 00 
Dean of woman’s department______-__---- ei 1,000 00 
Instructor in domestie science------ 600 00 
Instructor in SWING Seas sesse eee 500 00 
. TMUSICLS: Ses ae ee es 500 00 
me SS dra wingsssso he no ot fess ee 400 00 
i ‘““ mechanical engineering -_-_- 800 00 
6 CTO 0keh oe eee se Lee eee 500 00 HOONOOR een oe | eee 5 rOOit: 
ee Ce DOUANY:= seen ere ee ee 550 00 550:U0)1|"Se2 Se Bs ee ae eee 
ce “mathem aticse * -22922 = =e 550 00 5)0)'00) | -22- =o 2 S| Dat oe | eee eee 
Assistant instructor in mathematies---_-_-_- 550 00 550/00) 2 i302 2s 23 Sot ae Se ee 
Instructor InGalnyin S49 sees eee ae ee 800 00 400 00 400003 | Resse = ee and room. 
SS meChaniesee=-2s2s2222---4 { 700 00 700100) =22=-== = oe  . Sf debi 
ss teen ZG OLO LY ee earns ee ae eee ele OOOKO0 500 00 500 00 |..-.---.--. land house. 
ae ‘““ mechanical drawing____- 500 00 500/00) ;| a s= Sees ee See | eee ee eee 
Wollereifieldiagent 22 ee = ee ee 600 60 GOO:O0! ||\e222 =~ aS |e Ee es Sch es 
AV ECHI CT ast ee OS ee eee ses a eae eee | 800 00 SOON OOK eee en EE eee ee ee 
Rinne ree tas eee hae 5 eA Oeil! COO S00 Heise >. al eee Fee Heanes and rooms. 
IBOTIS Gee athe oa ane See eyes DR Ds ear eee 800 00 ‘* house. 
Foreman LUPIN SHES see eas Spy Ne Se el 600 00 a O 
horticultural department-_-______- 500 00 fe 
“a WOOGiShOp Eso. ess oe ea 600 00 tn Sees 
ot THAChITE SHO ps ae ee al 850. 00 =) 2 Meee 
an LOUNGTYA=-- 22=- B Seeet ion 4681005). 0-468 00 See Soe | bee 
Clerk in P. O., to Feb. 22, 1 GOO KMart e we tow 500 00 and room 
te president Ee ae Deel tie) No en hee 500 00 ke u 
“mechanical department =...) - 420200). 2 420 00s es Sees | | ee 
= LO) SC CT CTA 2 Moen nee aoe saan 360 00 aS 
nee eer es | 420 00 and board 
ASSIStant STeeNNOUSCH— = s5- 4. ee AZOKOOM So 8 See 3 oe ere 420 00 \------------= 
PARES UG UU Gree eee eae ee 150000) Ea saa eee 1,906300) | -2e3 2228 o2= 0) ee eee 
Assistant in horticulture. SES et eee SOON sae eae B00! 00 | eat eee |e eee ee 
ae eee ow Sra ‘ZO000) esas Soest Soe 700! O01, | See Rey 2-8 
& PaGhemistrys- acme eae tee DOOJ00n Peer ec ores 500.00) |Reeaeae= ee and rooms. 
Professor military science._____-. --__---. 2 1,800 00 |Pd by U.S eee eae 1,800 00 | ** # 
Mien thwacehmans) os. =) Ae. ee ee 420 00 4205 00)) S532) Se | eee 
TNO UAISEC SS. SEB Pees yes me O ag eepens ee $57,333 00 | $44,193 00 | $9,320 00 | $3,820 00 
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* 


TABLE NO. 6.—Detailed statement of Legislative 


Object. Total 1899. 1897 1895. 1893. 
Am yoy ce Q = 
| veeses | fe 2. (ees 
Cabaee rs ® iatay 
BEcckS | 32 z 3 et 
ems ge5 60 ' Rae 
Seaeoan =i , rsd 
Sr F alt P oy ooh 
8a' Fao Sy : Hoos 
Pi aed mc : hae 
= a EShgy anes — oe u Ly 
BUN GING Sooner = eee ee ees oe resell ie ae om : ‘1 9 
{cen eect op ; Hie gis 
iho Be op ' HE oy 
tara we aor ' Weneier 
Hee Bh ssp =e ' ly 
| Dpstiaer A ‘ : ' Hee ‘ 
— OO A io) 
RTO a : pon 
S38338 xs 338 
$351,325 00 $117,000 00 | $5,200 00 | $3,000 00 | $5,000 00 
General account 4665211548 «|. ook ete) ae ee 22d eee se hele | 
Repairs sess eee: 87,428 60 10,000 00 | 12,000 00 | 12,000 00 | 13,500 00 
Pibnary ees sc--. ss 22 ae BBN055 ODS Santee te aa | nee ore ener 2,000 00 
Farm:-2.-2- Lee apts tobe aaeoes eee teas Ph eO1o OF. | ae oceans Se ae al Se oe were eee eee nes 900 00 
Garden=--. ----= See ean canoes 12,041 90 |---=----=------- ie aoe a een een, eS 200 00 
PAP EONGUSP eee ote ot th DERIOO te eee eo [52 Peson Jao | eh eo | 
PSO AMY = ee ee ee ome eae ane oan 5 SalvOOn 22 hee See ee te Se ee: | eee 
MhemiStry:=-ssa22 0 oc oa Ses ote nao k eae £33955 (00) | see So Se eS ee er eS ee 
BODO EN eee ase ssessa -oetes=aeSSe aD 10P 296 7OOU 2s ees sees esas |----- ------|------------ 225 00 
WieteMnary.co. = ecu sa eas coors eee 25860002 eee ee a ee ee eee eee 
Mathematics)2.5 5 22 ets. eas - 6,090 00 jpeg DLs | Rea Sep eRe 
Mec han Callies sees sae nae ee 15,200 00 a ie oll a eS Ae oe ee 
Sieanvanghw aber sees ==. eae 20,832 00 see 
PNSHIGUteS=—- 5 3-22 os see esa Le 31,800 00 1,000 00 | 10,000 00 
Siudentdaborsg-= fsee en ee eS 58.000 00 5,000 00 5,000 00 8,000 00 
Wieather servicersse esse es aaes- 21,937 50 2,000 00 2,000 UO 2,000 00 
PSO DY eee ase ots ee ee see See oeoe 85960) 00M) Soa 8 22 s- Me esa Sea Sa ee 
US We 5 ES ae aes a ee ey ee $1,166,889 22 $145,000 00 | $35,200 00 | $35,000 00 | $37,725 00 
Annual tax on each $1,000 of assess- 
MEN Go. oo oan n ake oe a aoeseuase nee + $0.552 $0 .0638 $0.0155 $0.0155 $0.0124 
* Aggregate tax to date on each 
S000 Of assessment) =~ sag ee ee Se eee $3 .3792 $2.0989 $2.0679 $2.0369 
Assessed valuation of State in mill- 
longo tdollars: {2-8 a ss we een Gee oe ek ete 1,105.10 1,105.10 1,130 1,130 


* Counting only taxes actually levied and omitting land grants. 
+ Average. 
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appropriations to the State Agricultural College. 
1891. 1889 | 1887: 1885. 1883. 1881. 1879. 1877. 1855-75. 
Bie) oS ERATE Ch oe | GB! ). Bole | oe | 4 Sees 
u SB Fs Shit Boro” | CBse or BO og 2 AI OICH = 
$5 eas) RESCs | aoge ag nee a5 a ROSES 
BB ae Got Cheat | secre == Toned hy = Car os 
ono oes Beeps Des 26 1 pe os: > Wey = 
Ep & fe S@oeho} ci Ao ES en =e 2 pee 
oes a) GH eee | et ie Be en Eley i | LOBES 
1 oo ee Rey |h oat ate bolt eet ws Be Soe 
' 39 ' 2 LISS @ ci rc oo us eere 1 0 ' 1 0g Oe 
1 os iS Ne Sot San IDS, et pest ‘3 : ‘a gs 
4 fe Heats ho Fetreetae! 1 he Re a FRP ‘oe ; it 8 
tis} \& Mineaseedite 8 1 Be ae 1 Bt ie ca Ne 
Lalita iets Gach kein tekedtiae hae fete raat fet 1 {ie 
S a AR roo , Hane: &A ba Ja) p 
2-5 =B | pends] aood or oR oS So eanos 
WOoS 2> | =oooo eoLnm0 = i=) ==) iJ aos 
Sfs | 88 .| 38823| S8s3 |) 3 ES == S |8ssss 
$16,450 00 | 9,800 00 | $30,100 00 | $22,200 00 | $8,000 00 | $88,775 00 | $9,000 00 | $25,000 00 | $66,800 00 
Shee ei eal oe Od Dias Rite Eee eae 16,770 00 | 14.498 00} 9,943 60 | 12,300 00 | 413.143 97 
7,800 00 | 5.000 00 | 1,400 00} 3.14700] 6,72000| 1,57600| 1,29000| 3,691 60| 9,264 00 
2,000 00 | 3,000 00! 3.00000] 3.30000] 3.12500] 3,00000| 2.00000] 1.19000] 2.440 00 
2,100 00 £00 00} 2.815 00} 4.81000! 3,38900| 4,175.00] 4,016 64! 2,400 00] 1,670 00 
570 00 5U0 00 | 1,250 00 432 00| 1,342 00} 3,220 00] 2,810 00 947 00 720 00 
530 00 600 00 340K O0id dail 2955 008 epee ee alte ta eto alta oy alias | Soe aap ee || 
500 00 | 1,000 00 300 00 SOO KOO! nt (2: 231800"| Sees: elt oer | WRN anes, | eee 
500 00 | 1,500 00} 2,000 00] 2.50000! 1,00000] $,00000| 1,00000] 1,380 00] 1,075 00 © 
700 00} 1,500 00} 1.50000} 1,50000] 1,945 00] 1,000 00 800 00 480 00 646 00 
100 00 200 00 200 00 | 2,086 00 
200 00 475 00 600 00 450 00 
1,500 00} 3,20000] 4,000 00} 5,200 00 
2,045 00 | 2,92000°} 7,50000]| 1,400 00 
1,500 00 800 00 600 00 600 00 
8,000 00} 8,000 00} 8,000 00} 8,000 00 
pete i/o e 83501001" 8587.50) es eee ee i 
1,400 00 BOOK OOM IE: S12 = 1000) OO) eae mire ere (Sachsen hes 
$45,895 00 | $48,145 00 | $74,792 50 | $57,720 00 | $51,089 00 
$0.02 $0.0214 $0.04 $0.0314 | $0.04 1-7 | $0.04 1-7 80.0254 $0.04 80.0747 
$2.0036 | $1.963 $1.912 $1.833 $1.7657 1.7026 $1.6197 $1.5672°} $1. 4407 
1,330 945.45 945.45 810 810 810 630 630 | 187 to 630 
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TABLE No. 7.—Income of the State Agricultural College from all outside sources from 
the date of its foundation to the present time. 


From State Legislature. 


From U. S. Congress. 


Morrill act 
of 1890, sup- 
plementary 
endowment. 


Total. 


Year. Land sales, | Morrill act | Hatch act 
Forcurrent | For special | salt spring | of 1862, in- of 1887, 
expenses. purposes. | and swamp | terest from | experiment 
land grants.} land grant. station. 
Us A | PR ae | a res $56,320.00) |22-2-- 2G Sees. Loseeeee 
ist 21 OES See = abe See cessoc | [Saabs aenseoe eee eASeSo+ coca aposeresa 
ih yee S40. 000200) | eres ne Se asl te Sa Se ena ASE oe Sheree eee, eee ue mee 
Popo eeee | en ee ea aoe eee ee mn ee Cr Ss ce al ae Bek ee eel | eee eee 
1859-- == BHCC D DOO) kee et | lee ee ieee ie are ee or ph mae eee 
EDO eee tee ese 
S612 3 -- 6,500 00 
1862.....- 10,000 00 
1863222 9,000 00 
1864.-.--- 9,000 00 
IS6pu c= A5NO00! OOD eee s22 = oo oe PAI5G G1) ate Sak ses eee 
1S6622= = S000 100) Sees ee TE 7 \ ee ees || 
CG ee 205000 002|Feeeks- se5 ase 45G08 38 ik 252222 foe seal ae ob ae eee 
1868. -.-- 20% 000 00) | ye ee eee B92) 49! ee Ey eee OE ee eee 
1869)=<=- 20,000 00 $30,000 00 17,559 00 SoSLOGI Etec 2o ca 
TRZ022- = 20. 000000 Seer n== ees 1,320 02 
1SiS2-- 18,250 00 10,500 00 4,135 72 
1872 _--- 18,250 00 3,000 00 217 05 
1873. .-- 21,796 00 15,602 00 10 13 
ABA =... 13, 000 00 15,602 00 150 13 1406198522 -— 25 aes ee 
875s. == 7,638 00 7,755 50 144 53 14:44 6yibae 22 eee 
mS(Gt--=-- 7,638 00 6,755 50 1,773 09 AGE SSO Cig eee ee 
WST(sx == - 6,150 00 30,686, 80 979 06 1598) trials} || See See ee 
1878_--- 6,150 00 5,686 80 826 60 15,807 09 Sasa DI 
1879.2- =. 4,971 80 16,068 32 712 22 16-978 22U lee 
1880e>.- - 4.971 80 7,068 32 797 55 837 24:4|- se eee 
1881S - -+- 7,249 00 43,720 50 461 95 2OK93Ds 20M se eee eee 
ABB2=5* S= 7,249 00 8,945 50 358 46 PEGE (nt: bial lee eats eose 
ASS3= > = - 8,385 00 23,793 00 B9L 95 3051490605 |e ae ee 
1884-__25- 8,385 00 10,526 00 1,259 90 DTAQOO2 a see eee 
ISS | ee ees 35,103 00 187 50 QO TO RAO eens 
POsOese eens s5- fo acsee PP OL 0) |e eels ae 3074615045 sates eee ee 
TeBaeee east Ske eee tke 44,040 00 | + TOS 2OUWet ees Olea es Ss ee 
TYSETSES 2 ESN |P eneeeeeaae ee = 30.752 50 144 20 32,406 60 $15 000 00 
{USTSU ee SEE Eee ears * 20,973 00 10 50 31,322 69 15,000 00 
OO eee ee eter * 27,172 00 238 50 32,360 64 15,000 00 
ABO hes sales oee aoe as 22,947 50 37 38 34,750 54 15,000 00 
ROD Ee RE ee mere oss ae 22,947 50 137 38 34,948 12 15,000 00 
REE See ie Se eae ae 18,862 50 10 50 37,927 04 15,060 00 
iRRC ESS a2 Sl ae eee eee 18,862 50 | 433 59 44,527 26 15,000 00 
TBO pees aoe ee lt Os 000300 | 10 50 45,301 85 15,000 00 
SUG ieee ae es a he el ORO NOM g =e see ee 44,037 25 15,000 00 
I S| eee ee [poled OOUOO)y| Se seee ee eee 43,779 54 15.000 00 
SU eae |e Se ns Se a= 9S > .17- 500: 000 Ne os eee 45,190 17 15,000 09 
TCE eS eee § 8,750 00 705 00 50,402 90 15,000 00 | 
| 

Totals _-| $362,088 60 | $578,937 74 | $101,487 47 | $799,830 57 | $180,000 00 


| $15, 000 00 
16, 000 00 
17, 000 00 
18, 000 00 
19, 000 00 


20, 000 00 
21, 000 00 
22, 000 00 
23, 000 00 
24, 000 00 


$56, 320 00 


40, 000 00 
“37,500 00 
|) 6652/85 
10,218 97 


9, 407 80 
9,726 09 


16, 156 61 
16, 094 
27, 608 
20,592 
67, 617 


24, 040 9F 
36, 671 
28, 642 
48, 467 
42,814 


29, 984 
32, 996 76 


30, 674 91 
72, 366 70 
39, 060 41 
63, 319 55 
48, 080 62 


65,060 90 
63,078 04 
68,849 57 
78, 603 30 
67, 306 19 


89,771 14 
88, 735 42 
90, 033. 00 
87, 800 04 
95, 823 35 


99, 312 35 
96, 037 25 
98, 479 54 
100,690 17 
98, 152 90 


$195, 000 00 


$2, 222,937 38 


* Including appropriations for weather service. 
+ October 1, 1886, to June 30, 1887, nine months. 
+t Including $5,000 for institutes and $1,000 for weather service. 


§ Including $2,750 for institutes and $500 for weather service. 


| Including $5,500 for institutes and $1,000 for weather service. 
* Including $5,500 for institutes and $1,000 for weather service. 
|| To June 30. 
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SUMMARY OF INVENTORY, JUNE 30, 1889. 


Collecvetfarmand park: GiGrachesi@) Si Osseo ose oe. oie cele aie eer aed ee OZO ROO 
Buildings— 
Library and museum, built 1881................ $22,000 00 
Collesernalieaouilig@lS5 Greets. cc cee ae 16,000 00 
Mathie way sell lobe he Waele eis ono oo obi od obes 6 30,000 00 
Wiellssiallspmilit, Sites a tones Oe ee ieee ine 20,000 00 
Abbot hall= built 1888s add. invt8965-4 4-4 aoe 15,000 00 


Chemical laboratory, built 1871, south end add. ’81. 16,000 00 
Machine shops and foundry, 1885, so. end add. ’87. 15,000 00 


Veterinary laboratory, built, 1885 ................ 5,000 00 
Horticultural laboratory, built 1888............... 6,000 00 
Agricultural laboratory, built 1889, imp. 1897..... 7,500 00 
Botanical laboratory, Duilt 18925 wok. erecta = 10,000. 00 
ATIMOLY pO Ut elSSi wes serete ted shee icine eek eerste ele 6,000 00 
Greenhouse and stable, built 1873, 1879; rebuilt ’92. 6,000 00 
Greenhouse, experiment, built 1889 .............. 1.300 00 
Boiler house and chimney, built 1893-4 ........... 4,000 00 
President’s and two frame dwellings, built 1874. . 12,000 00 
Hour bricksdwellings se Omi Sate cere sysloe ee «keine 10,080 00 
Two brick dwellings, built 1879 and 1884 ........ 6,000 00 
One frame dwelling, built 1885 ...... eB ae las 3,509 00 
Howard terrace dwelling, built 188s . AGE mea eh iels 13,000 00 
Harm houseldwelline.- built 1869e 0525. 4.04048 os. 2,000 00 
Herdsman’s dwelling, built 1867 ................. 400 00 
Ten barns at professors’ houses .... Bem sent ti 2,000 00 
Horticultural barn and shed, built 1868, 1875 5, 1887. 1,200 00 
Catilevharn andi sheds built S625 fea fee 1,500 00 
Sheephparn. built SGoe se vero: Lee eta einer ieee 1,000 00 
Horsesparne bullied Sidee vere nck ore ohne ee ee ae 1,000 00 
Pig cbarnpuiltel Siler hee ee eee ee 1,000 00 
Conibarns bulla al Sisescse eee ere eee nae 400 00 
Grain barn sbuiltASSime vee eae eee eee 1,600 00 
Evorsevshedsbuiltel S04. cents «eee eee 2 oe chee 200 00 
Rool-barn shut iSSi ee ko ee ee ee ese 1,000 00 
Barn Dull tel S845 Sr ni seek kent aa is cel ene 800 00 
BrickawOLksShop mull Soi sae cee cee 500. 00 
Obsenvyatoryzshu ll tal SS0moe eee cheer oe are 150 00 
Bathehouse ang) fittings, builtekss89)- 255.5... .c es. 400 00 
NCEBHOUSESEIS TON Scatter Ae eee te eee 100 00 
Paintshop DUI Si Omcmene ene eee eee 150 00 
Bee house, 1884, remodeled dwelling, 1893......... 700 00 
EOS pital S 94 a ee ate eaters Coat ise a cea Oe x 3,000 00 
Poultrysbpuilding and syards,) 1894. 224-5. 2-5..2.. 625 00 
Dairybarm | puilteiSOl eck vals ok see cere hes 800 00 
Waiting room street car terminus, built 1897...... 80 00 
Street car track and fixtures, 600 ft., built 1897.... 360 00 
Lumber shed, mechanical dept .................. 250 00 
SLOP caren reli Sparing tates Uh er eck Ne a eb 210 00 


DAS J 22 
Eronebrid Ze1overCedar Trivers DuiltelSSSa sy. seer aee coe ee eee 1,500 00 
Water works and steam works— 
Artesian well and connections, sunk ’87, 343 ft. deep $1,000 00 


Fire pump, 1883, $650; tank pump, 1881, $200...... 850 00 
Two hose carts and 4 nozzles, bought 1883-88..... 50 00 
2,378 ft. wood pipe, 6 in., laid 1883-87 ) 
2,623 ft. wood pipe, 4 in., laid 1883-87 } ........... 1,531 00 
662 ft. wood pipe, 3 in., laid 1883-87 
3,431.00, ——— 
Carrmicueorwar Geese Tee ey eee en aiie oie ene $294,545 00 
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$294,545 00 


Brought forward. oo est area eee ee $3,431 00 
Water works and steam works— Continued: 
Water tank and heater, built 1888 ........:...... 400 00 
Thirteen fire hydrants in place, built 1883-87....... 400 00 
Valves, fittings and connections, Jaid 1888-S7...... 500 00 
Mouriboitlers. 4 oft sc 12 ft pullte SS. sea oe 600 00 
wo boilers)-5-ft x22 ft. built Sez... os a 700 00 
wo sina pumps. di S84-Oll were eee ene ie 200 00 
Underground steam piping, laid 1882............ 2,500 00 
Miscellaneous tools and stock .................... 235 64 
Onemvaterspurifiers es sada eeee ae Pee eee 325 00 
WAT OTM eL Giant taew foe ones skeen). vibe he Pee errno pas 20 00 
Nery C CLOT arersterecrene etece ee eee es Sa) estos Ds eho ote oe 20 00 
MAIN ESTEAM aplpe SO Dis wanes. oe seis) basen eae 300 00 
Satetyovalvevonavater mali ene. sea coe ocr on ae 15 00 
One pilechamim Cre eee ks ee ety eet cee oe eee 10 00 
Sixisenvice boxes, invplace: P8O8t goss ma ieee 8 00 
Six lawn hydrants, in place 1894................. 25 00 
Hive=ncChrexhaust Nead cm octane ike tees ee 10 00 
DMhree sire Why Grants: WSOSn ye eich sca overs ae chee 18 00 
iste, Shit ahoelyearere soakmioue alee h ee ae ee ba ee 160 00 
Steelipenchinewput im inmsls05!: ace vesee ene ee. 265 00 
SS 10.142 64 
Farm Department— 
UNS eYa se oe 3 eae ae ae cals eres oe et eee hy tee $297 37 
(OPK Ae Vets ay riee Sroienenn: 4 ore ieee an aime eeer a eT ca ck EAE SA 4,528 60 
Sheena 0ishea di soso sre ee eae cick Sie copes 842 00 
LOTS CS prea co Re ener a Ey AS 725 00 
SS Wl @ewartintn font eer siici sea, h oteae LGR ele occ Eeace ee 214 00 
Tools, implements, scales, windmills, ete...:..... 1,344 33 
Class room, office and farm house equipment...... 2,292 40 
PIX PESLIMEN CAS TATION fe ssceterapatesatels.ciavenste sists alors che eons 1,978 61 
Growinescropswestimatedes seuss. cee ede eee 994 00 
DAI VAR O OMNI: ae ars fais cichaee oes tones Seek ee oT Ae 1,024 40 
ne 14.240 71 
Horticultural Department— 
GAL N SENG ON eis rete eee eae coer $4 00 
Pruning, TOOISsss as, ccc ere ee eos Chemie Sree ye erae 10 30 
Teams MATMESS; "ClCs.- aisle chosueecksss aesereatiele cyeiareie ore 349 00 
15 GY APO) Sp od Ree MIS Ole eae INS locom ia Sule 352 65 
Compostand manures)... a. oe ee ce eee 150 00 
Carpenters: tools .a% ato cost noe eer Ae eee 26 20 
RCO stOOlS ie eas oe Oa Oe es Se ered be 30 50 
QT Cee ice i een ELCs ec eee 40 00 
CIASS FRO OTe is ee oe ee ea eee 906 25 
NOG] {POON sae esse ee se ea eee ae 248 95 
Greenhouses plants coene setae ols She Oe eae 2,389 88 
WVecetablescardenincjcc se eco els ee ee tenes 59 25 
WAHOLatOrye, LULHTGUNe, |CLCy. . caer eerie helene tee 43 00 
Hx perimentastaton—.- a0 6 -1-nocicae ee reer 819 75 
Greenhousextools aii tress cis cdots see lee tle ee 254 70 
Miscellan couse csr ictal Cee ee 80 00 
WOLKE TOOT ere ete hee ee note aR S ER oe ee eS 10 50 
a 5.774 98 
Mechanical Department— 
Class room and office equipment................. $6,398 7 
Mia Ch iMG GS NOP eieeueiecee te es solcln sie ols ere teks Cote p Wl -Tin cele eherebs 7,816 38 
WiOOdSDOD: Bich one wrauis telerelais slams clavate Askey momar otra ss 2,216 61 
Blacksmith, shopand foundry 4--c..5--- sess ese 1,844 41 


18,276 14 


GAarPicd ALON WaLOe ex coe hee es a are, sae ae eee ie eee ae raietake eae $342,979 42 
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IBFHO UKE ME IOVAVENAC eAlints ome cad a cao BE Ein oS ae te Be a a here hte $342,979 42 
Chemical Department— 
Furniture, apparatus and chemicals ............. $10,956 51 
JHp-g ov eTN ATE EN AON on ecigee a aslo color weaIs Hue Ed ano eo 1,504 52 
12,461 03 
Botanical Department— 
MEV ET DAT LUM tery aieceus elees eee sie Hat tiers ay oie eee On oneme arose $7,100 38 
OW OVS(etc Don yrrRuee ae ee rete pec DE GR oa eines cnet Gabi Goi oscoes 900 75 
Office class apparatus and garden tools .......... 3,215 05 
EE AVET UIC TUG oS UA UIO Tae alone ota aus oye sy hes) siete eel aeeien= 5382 99 
11,749 17 
Mathematical and Engineering Department— 
STA ehainve Te NONKAMS Soo bbodcatwulokootenaueosole $2,002 98 
Telescope ands ACCESSOTICS! =) ect cs aaa cee ene 889 75 
BUEMIGUE., APD anatws ss CLC ae sctecde sre thane 867 74 
Photo rap hi Gem aterialerrs 129 6 spas. et teeicu otra Pei 50 95 
Omiece FUEDITURE Wire tie aad ce et ot eae 278 51 
— 4,039 93 
Library, exclusive of experiment station library— 
19:862=hbooksvands pamphletss 2.6... cess. ee oe $38,823 00 
Sundays schoolgnooksinad.cte sei ce nia eae 140 00 
Portradicsandapicbunesinee ie cere rota erecta 908 00 
RUE AUITULYeY G6 oo Soe oo alo 942 83 
40,8138 83 
Physical Department—Fixtures and apparatus ........... $7,077 25 - 
Veterinary laboratory—Museum furniture and apparatus. . 1,796 40 
Zoological Department—Furniture and apparatus......... 1,720 60 
General Museum—Collections and cases ................. 17,475 00 
College hall furniture and English department........... 985 50 
HD) NAW WALI a oear etch tay teraz Seetterer pole ok eRercime ie lise ae eect eiek Ree: 979 25 
Public parlor furniture, $50.80; hospital furniture, $29.20. . 80 00 
Club boarding association, 15 shares stock................ de Pigeen 
ERESIG ENS SOM COM s seis SS oe Sr Le a sheer ete 463 45 
SCCretaLyes: O11 COx sas ee chris oie Habit oa aetna oe eee 1,005 00 
WHEHURCTES CI VilG Gri com ache era icc trees crane Smee Ber cM cae 1937 10 
Armory—Iurniture and equipment SAS Clan mei. tosh 697 90 
PA DbOt aall—MurniGurer amd fixctUness 2.9 sone. ns eins ace 1,764 35 
Siatersboardvot, AsriculGure rOOMS! 1.05 4s al acted etoiel eis 341 69 
LEW EVGCKETESH MID OVSLON NUKE Geen Meinl pins GiotcieeolerS. A 245 86 
PAEMNE TH CRA DATAGUS: Mace eortee inet seas ee ee Moose cet or aeonoeae ar 202 55 
Hlectrichightsplamis Complete@eiacmscc ements em a enee tee 5,000 00 
One dynamo at agricultural laboratory .........-....5... 280 00 
PAGUVET CISTI Peron yong tiles Ae Susie cecicoswars aesbasd emer Ale S sere whale ees 37 00 
42,088 90 
HR ERIMVE M pasta men eee teeter es meee ape SHEN nur ni a les On Rice Ue tee ate 25,271 58 


* United States property held in trust— 


Two 3-in. rifled guns and equipments............. 
250 Springfield rifles, complete .................. 
250 rifle equipments 
Reloading tools, chests, tarpaulins, etc............ 


ele.6f elias is! =) wielelis ale) ee cite, (elelie siierie oleh ene 


$1,573 
3,750 
665 

83 


$479,403 75 


$6,072 10 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 


80 acres at Grayling, fenced and improved at cost. 
5 acres at South Haven, fenced and improved..... 


Buildings— 
EXperiment, reed .OarM we sak oe ee keaie eke buohe eee ae 
Horticultural laboratory, experimental rooms..... 
Veterinary laboratory, experimental rooms....... 
JN OE ih Paes oes IEE Mena ee aE Oe TERE ota sired were Gare 
Forcing houses, $1.500.00-$600.00 ................. 
Ree STN ere eee eee cee its Si choaeers amin ts Set nena 
Subshaculiteye lout inet ei ie chavo atic hoarse 
Seed room ..... Bye D VAN, al neti 
Poultry house and yards TOS OTR RES act tess 
Dairy room in agricultural laboratory............. 
SlOracegWarna. ake eee sek emer rel aus oes ote om Seite 
Coldtstoragetriuit houses as--eee oc tees ee ane 


Library and office of secretary— 


OMGemtates he cue eee 


POU GI yey eres tare aks ponerse ek lla Pot a aoe ee pee 
Dairy room . 


GrOWINORCLODS » eieocicse- a atte ache tec yes eae RO ea 
SSO Cie as a eed ae ene a eae 
NG OY tA acca ee ei Pee ee SA ote Ahev ce ita i ee one ee Eee 
GTASSHTO OMS reek tere ae tote ede cae Ae eee ee 
Mert Zerg cries, ota eee on OS ae ee eRe 


Horticultural Department— 


Office, furniture, implements, ete... .....-....2.... 
ON OCA IS een 2 tan hee Toto Rage eae A oe 


Chemical Department— 


POR GEL ai ra eee he ete led Re Rn ee kan eee 
Glassware ...... cin Sepa ayo The Meera eae 
Furniture and fixtures FASE Ee Seek, aint 

@hemical sree one vee Sea ee Ree et ee 
AD DALALUS) aie cine cee ee 


Botanical Department— 
Microscopes and) accessories’ 4.e2) 2 see ne 
Hurniturerand sundryaapparavus - ee 4. eee ee 
Bacteriological Department— 
Instrument. and: Sundry apparatus) 44sec le 
@hemicalst-hiase. sea Bo Cree eae 


Zodlogical Department— 


$1,000 00 


1,000 00 


$800 00 
1,200 00 
250 00 
600 00 
2,100 00 
100 00 
3,000 00 
980 00 
625 00 
250 00 
600 00 
1.500 00 


$3,706 10 


$316 88 
216 11 


$1,667 10 
260 00 


IMTCLOSCODES; ;CASES: ChE np cise ee ee ee 


$2,000 00 


3,831 10 


1,978 61 


532 99 


1,927 10 


672 50 


$25.271 57 
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REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 


I take pleasure in submitting herewith my report as president of the 
College for the year ending June 30th, 1899. 

The work of the year just closed has been very satisfactory. The at- 
tendance has been much larger than ever before, reaching 535 for the 
year. 

Of this number, 192 were enrolled in the four year agricultural course; 
172 in the mechanical course, and 93 in the course for young women. 
Sixty-eight young men attended the special courses given during the 
winter. 

The average grade of work done in all departments was quite satis- 
factory. The deportment of students was good. It was not found neces- 
sary to suspend or expel a student during the entire year. 

The following twenty-nine persons were graduated with the degree of 
3achelor of Science, on June 16: 


Name. Postottice. County. 
Monew nik. Manning. ai. 2---_-= --Chesaning, = 2-5-2 = 2. Saginaw. 
PNUSterieg@ litbal):. =a eon Seon Dri Ceres aes eee Oceana. 
Bess VMALICy Wit eee. Sane ee nee Tonia ag) Se ee eee Tonia. 
Brainerd) Wialtonake, 2s =e Dray eee ee ees See Saginaw. 
Bristol MeresacAn wees een nee eae ANISTON) eee oe eee Lapeer. 
Bulkeley, Joseph Aj. 2-52.50 --2..--- Wallerawang,-=_—= += New South Wales, Aus. 
Calkins: Chas: ia kan ee 2S wantz- Creek, 2. 3-4 Genesee. 
Cranes lredt i, 2222 ate ee Branictort. === eee Berrien. 
Mdwards Ss. reg esse eee Mant sees et ee ee Washtenaw. 
Blivmn se WVielterdey emis 2-2 eo Sta-lhomas === Ontario. 
Gaonier, Vdward Dimes see se Detroit,= 223-22 Waynes 
Gould MG eomNae senso ee ee = Saranac 2S eso ee Tonia. 
iBhageel, \WwAUlbe yea) 1D, ae ee eS Deh alephoWer ee ee Ingham. 
Ingerson, Seymour L.,-.-.------. ---- Hopkins Station, ---_-- Allegan. 
Johnson, Charles; .-.. ..-__-.. ...._.--. Agricultural College, Ingham. 
ISOlPAIG AWG IBS Te a er ee NT ee asthe ee Ingham. 
Krentel, Adorf B.,__._---.--_---- ---- Agricultural College, _. Ingham. 
iKerentelweAviex: Cleese = secre ee Agricultural College,_-Ingham. 
Krentel, Christian M.,__.._-----. ---- Agricultural College, --Ingham. 
mapiaine Macyebls es ss 2oae ee sO) KCM OS; aaa arses _Ingham. 
owny,.t bea IN. Mss 52225-23252 se Norvell, <2) 22t.._ 2. Jackson, 
Ose EMT or, ail t Ee Simm City ae et Cee Grand Traverse. 
nussell. Hidward 1%.) my-L22- 25222 ae Kalamazoo seas Kalamazoo. 
Severance, JOM hes 252 2a a anaes Baste Ordonye=]=—> 2255 Charlevoix. 
stone eAllameEi wm sees 2 See sansinene yee seas Ingham. 
SWalkowcAcs MN OnMeG se! seaner ne Soe he ee Harbor Springs, -----~- Kmmet. 
RWestlrancis! Kins 4 see eens, (bt Caen ae ee Lapeer. 
Walteeler Haya Wee = sae oat) fs Agricultural College,--Ingham. 


MeWermott, do Wij eee 2 Le. ee Bueknery.- 322 ©- = Missourt. 
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The degree of Master of Science, in course, was conferred upon Miss’ 
Lillian Wheeler of the class of 93. 

The baccalaureate sermon was given in the Armory on June 11th by 
President John Henry Barrows, D. D., of Oberlin College. President 
Andrew 8. Draper, of the University of Illinois, delivered the commence- 
ment address. 

At the close of last year, Miss Edith F. McDermott, who had held the 
position of Professor of Domestic Science and Household Economy dur- 
ing the last two years, resigned. The department was reorganized and 
Miss Maud Ryland Keller, A. M., a graduate of Wellesley College, was 
placed in charge as Dean. Miss Ellen R. Rushmore, a graduate of 
Drexel Institute, was employed as teacher of Domestic Science. 

Miss Georgiana C. Blunt, Ph. M., a graduate of the University of Michi- 
gan, was elected assistant Professor of English and Modern Languages, 
the position vacated by Prof. A. B. Noble, who resigned to accept 
the Chair of English in the Iowa Agricultural College, Ames, Iowa. Miss 
Carrie L. Holt was elected instructor in Drawing; Mr. Frank V. Warren 
instructor in Mathematics; Miss Bertha M. Ronan, a graduate of the 
Michigan Normal College, instructor in Calisthenics. Faithful and 
efficient work has been done by all of those recently added to the faculty. 

The College received generous treatment at the hands of the legislature 
during its last session. Without one unpleasant remark or a dissenting 
vote. the following appropriations were made to the College: 


AAO LIVE TS) ts UL aA are i ee ee eee eee ee eo OOOO RUE 
Hestine andsturnishine the Same 222 -s2y)> 2 oak eee ee 12,000 00 
[Dares [Bon lit vegan Ge eee oes cc sco, 000100 
Replacing Heating Apparatus in Williams and Wells Halls....---.---- 2,500 00 
[DED era et] BY ig a ees ee ee ee Ge a eee eee ee ear ee eee AEN) Ol 
ESE pals OL UL dines 25.222 FAs Soe ee Se ee eee ae ee oe OO 
SHEDS TaN LN 070 oes A ape ae me AS A A PUR ee a een ee a ey eee e Se aS 5,000 00 
PiresUSCapes= swe as Ses eee Se ee ae oe ee eee eee 500 00 


Summary of students in attendance during this year. 


| 


| Agri. Mech’l. aes Totals. 
2 | | 
prada te iS tidentse seas hss as ee ee ee, eel et ha Se 5 
CUB SEIN PEC | eget SRL ee Seles epi cenine Opie Ene SE ai oe) 19 8 | 3 30 
Blass OCU. es te ee ee ee 14 20 | 7 41 
(CUS C0) 0) [a i ea teh res eee ee 2h eh 65 50 | 18 133 
BS AOSIOL OD) = ooh dels Se) Se P Sas le Eee oo Pewee 97 83 | 45 225 
SUELO Nae pe BE eer 2 cae ero eee 10 Ae 20 34 
rs ni i | | 

S317) bes et LORRY BI Wii et a ay. 8 [e205 165 | 93 | 468 
Special short courses: Fruit, 7; cheese, 13; creamery, 22; farm dairy, 6; stock, 23. 


Total short course, 71. 
Total number of students, 534. 
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Number of students entering this year, not including those in special courses. 
Male. Female. Total. 
Numbenenterings sss o-oo eee ee an oes Nacee ete fac ues 187 59 246 
IAVGYHR OAC! om hae be ease ones on coe sane ee at cece esos Sos eeeeee 19-11m 23=1m. 255 2 
MGGIAN ORC. sass 2 aoe eaten eee eee es ate aean ca esa poe ee eee 19-5m 19-9" | S5 Sees 
SCHOOLS PREVIOUSLY ATTENDED: 
ugh scChooless. ae Sa a tea se ee see csee ones seas see cae ae eee 109 38 147 
DISTRIGTES: 2555285 1S. Se saws ku ae ee woe Nat aa. em oe ome ee 24 7 31 
Woller Creat sanss so ceca aoeee 18 6 24 
Private....--2-- 8 1 9 
Gradedas 222 se5> 25 5 380 
How ADMITTED: 
Highs Choolaiplomas. oo. nest ee oe ence a ee oe 50 | 7 25 75 
PPEacheris CervillCatepsose vase see oe oe ae ee ee oon = Sapa ee 24 7 31 
[ERAN Cress Sas eas Se a oe ee eee ee San See oa Sueno oces 52 16 68 
Standing fromscoleges sess -2 asso e ewan eee aa ease ee eee eee ane 8 2 10 
Mighth grade Giplomassioss ssa = nes es ee oe a ee eee 9 3 12 
ATS CS ae Eee iat ie Cee ee Se a SS a oF 39 6 45 
SUPPORT WHILE HERE: 
LORD YE CUES Die ate pe See en ee eee ee 98 44 142 
Sel ies es ee eee See etnies ote eee Beer eee 63 11 74 
Math eCRiBnG SElis sc o-oo ae cesar eros ee oe es ease es 24 1 20 
PROPOSED OCCUPATION AFTER LEAVING COLLEGE: 
PU UETTVA TI Se eee ee See eee Ns ey el SEE OU AMI ae tar on Nu O47 eee eee oa 34 
Mechanical engineering .-___- z 80) [bie Sees 36 
Electrical engineering ae 16)7;|{3223-5 = 16 
Pea Chin gs oe ee sa ee oe sree aoe eee see wares 7 16 22 
TSS) Ya ee ee Ney a ee Coe ee ee ey ee eee ea UY arse Bese 1 
Me niGls tere Fe ee ee Re ae co creep Si mie ee Be ee oS Woes eogen eee 1 
LOU GWEC aire oes See ete a ee ee Pew ee eee Se ate ne ee Soe ee ee 1 1 
Civiengineerin ce ss26- os sae a ee SS ee ee Rilessstoloses 2 
NG Ween Sete es See ne a sme eS ere ag eet ee a oe 3 ee 2224-555 3 
TGS iS Gee ea ee ee cn ee eee See ae ee SE Te ee aes Pal alr a 2 
WHMISUP Yee earn e oases ee ae en oe ae nee he are eee 1 1 2 
PASS AV CDN aes 2222 2a. cae en ese en een ee cmn ene waite Hes wae oe ck ce ucewe 1s |p 1 
Minin gvengineer 2a 222 es ees oe eee Te ee ee 1 
FIGUSEKEE DET Fores a Sere oe Oe ee a ee en ree Se LS ee eee 1 foal | 
Win Cer ta tris sa ae ets en we es ee aR ee eee ee ay ae 79 39 18 
OCCUPATION OF FATHER: 
Warmer. —= 22252 eee ae. oe Ce A eel a ee 83 25 108 
Merchant - 14 5 = S19 
Physician -_. 6 1 i 
DYE CEES (2% (RSS ais Cords eae ee ae ee eee 1 bee ee 12 
Tia DOLCE 22 sh eee eee eee ae oe eee a ee ao eee eee 3 1 4 
Plum Denti ss a2 cece nae eee Se See en Be EE Pee et el pial Spe a ee SR 2 
IBGOKK CC DOR oan see oan ae oe oat a ee ee re Sen aus ee Ee 1 2 3 
ManuraGLurens eens. oe aee Ae ee ee ee a eee 4 3 i 
PveaChene 22sec. sae eae on eee eee oe ee ho Sees i! 3 4 
RE RINES IRGC aoa ae ee ae ee Ree ee eee ee eee ee 1 1 2 
NES of ES oe ee ey Med a cae ear pt A aS me et ae ed DE epee Pe 2 2 4 
my al OOM san eee oe eee ee ee ee Ee ee 1 jeeei tee 1 
Banker. er i ee ee el ee EI ae ie 1 1 2 
POAC eee Sa eee. oe Seen Oe eR we ae See aE See CO eee 4 
1D Tigh ey (5) eee en ape ee Sn en a Pe ee ae tte See 1 1 2 
LOE SS 2) soa eae Se ean A Soe oe ae oh a 4 3 6 
Insurance:=--- -—.... 1 1 2 
Civil engineer ..._ fe) et sees 1 
IAA CPOMMAT a. see cee ao eee needa ae oe ar Sen mnie ae Difrezse neta 1 
Harness Makers Sat eee Cet esa ne oe ee oe a eae mee ee al aera 1 
Retired: MeTchante ec. ceo! oe ee oe ea eee ee, ee ee Ee 2 1 3 
RUOS UG ULAN Grae oe tn enone oe oes ete ems em ene ee 1 er emieane am 2 
Meechinist 22 sae ea eis ee a es eee SE eS 22 | Wha Re cs 1 
NVEEE O19 meee eee aby aa ar a ee eee a oa tay Le eee Yo be Oy 4 
MSU GUTTIONS cea noc nse a Ray ea a Ss Seba eye ty pEeP eos 1 1 


D4 STATE BOARD OF AGRICULTURE 


Male. Female. | Total. 

OCCUPATION OF FATHER.— Continued. 

Imp erm anes 2-222 22 F252 5-52 ss ek ssn oe eae eee ee ea eeae ce eeee Ab Sone 

Contractor. 2 

Meechani@e ors. 2. 22 $2. Ses = ee ate oa Se eee eee eee eee 

Antist=-=--- z 

Electrician 

SS EETEO tr yiP Cy ee et a et ee ee ee Lt 

IBWiGine ane O ane pas eee ae ce Speen eee ae oe Oe eee eee ae ean One mene 1 

OLS An UGUN ECT eh ie Samer s SU Ne es al ene ete eS oat a eee ee bi ee 2 

PES ESRC EOS EG nes ose Se a a i I red ee 3 1 

HIG SEEK eC DET teat an = Cee ee ae eee coe Se eee ee eee 1 2 

LMG WEYS) oe Sy Se yt aR pe I i et a SN ey Ee ES 1 

Me vennary Sure CON .o- s2- Loe a— ah caesarean ears tee 1 

LEPTRD REE ON STG a i SE a ee re ee ee ee 1 

SHDN WEL OSS OR ee ee SS RAE ees eS ate Sek na EG Se Se See et 1 

PRX RESS NN ESSCN 2G Daa eres a ae ee wean aaa eee ees nee eee eee 1 

TBM SW 0 yea 2k oa er ee ee a ee ee Ye eR Ge ae meee en 1 [eS ee 

MESSE ILO Will Cre Ewa ws aioe Pee sete wes a ee ee Ee 1 re See 

US ENS Ye he A ie er a OP a eae ee ee ee ae 7 Were ae ee 1 1 

LD YEE IG SS rs ee Se eS RR ee ree a ees See ae nr es 1 etl ea Se 

mleecirowplaven 22. seen ease secer iene s =o esas see sae) oa names IS | eee eee 

[EE a SPO sk 0 ase ae SS alee ea ae ene ae arg ee pe Ae a oe eee ee 1 sae 

BERVersm bies see ee nes 2a een eee eee SE eel ee ee 119 eee eee, 

DOVE es ee oe aes SAO See en ae Bee ee a oe | (ee ge ae 

SEY OY 2) ee a ps ee ee ee a ee | 1 Dy | ers eee 


Counties represented in last freshman class. 


CODE WEE 5 oe 5 ee RS ee ea ee | | RAL aie es eee bo EM hn ae eed 
LAE oe a ae ee eee er De ERGO Wa Gee eee ee ee ie ane ee ese 
NTE Ee RE es ae ee eee Oi Sapeen=y- 2ser aa eas ae 2 eee earente 
JAD OG 2 ee ee eee 1S} Tueelan anu) soe eee ne ee 
ATU TV ee ee ope ee ee 1 UGH | ee ACS olf f= < eee rere > erie MT Re ay ho 
LEST Se = nee ada Cee ee ane ie ie ee 35M aiCO mpl ie Se eee eee a ee meee 

ey ere ees ee eee Sos Soa e ae eee SU Marquette 2 See eee eae eee 
[BAD SUAS Ses oe ee eer eee 3, || MMe COSta es 0B. Se Se eee eee 
IEYeRen NS) aE Se ee ne eee eee 5: || Monroeees: =) 2. eae Se ee ee eee 
ISS AKC) 1 See ee a es See a 2a Monte alm is Se oe es ee er 
aD OUT arora eee ee oe ae Sout Se he ee 63||/SMonitmoren Cys oe ee eo ere am 
OES Spee ee = ae Ee etn emery ca ee eee ST MUSK eE SONS cera eee a eee ae oe 
OH aTle VOX: Laos: ad os fo Sek Se ee Se PING Wik 2 Omer = See arate ee eet 
WHEDOV Gantesse coos lS a ae ee ee Le ||| Oaklands ss ees sets BSED eC ei ce eae 
(CUMING) Le eae See See ee ee ee eee 60} Oceana see: <= = os toca: ee eae ee eee 
Perch OLE See ee ae ee a eh ee te || OSCOGR Sa uate nes <2 eo eee ee eee 
TBEEN 0 0 es) a ec ee en ee ee Laee Os LOUSC SO teens oo Se oe a ee eae eee 
PINE te Se en Be See See pee ae SS S| (AODU A Wie s oo 2 Se eS Oe ee eyes 
[GENES E aera oe ret eee £ol ED eee Sic Siar ewe eee Se Sr ng Se ee ee ee cee 
toran Omlr averse sacs. sooo see soe Toles Bt a Ceo ee eee ee ee Sk ae 
INV AUIO Use = sect eases sain cee BYR DIAWaSSCe mss o oe pee soe ee eee cee 
IBM RGIS 3 2Bee 2 eee as ee oe SHS th Clair a: 5-22 25— Sees et eens Eee eee 
Pern se Ae 28 soon sais oes eee aeee peas ZoliSbey SOSCDN = oie 2 5 soos Sete oe See eee 
ren meee eee oe eee ee oar be Se a tee 30s EUSCOlAS. au. 2 ee Seek see es eee ee ee 
MORIWE te seen eo eS es ae. Dee OU Vaan Uren nie te seeers a eer Die ae 
SCL Ale ea ee oe er eee SS 6a Washtenaw, ce) stots een ie oe oe ee 
A CKSON] Nees ane San ee ae ae See Sul \Wiayne = -22002 220 ack eee ee ee oe 
WMiSCONSING: 1a fea eb ste A 4) NG WAXOrk: 253224 2 ooo ea ee oe 
TOTO Pee nee es a, ee DE OE ee || “inglanGs= S245 ee a ee eee 
MUP OUS soe oe ear ee ee ee ee ee 1}) Bulgaria... 2 25.2 25S re eae 
ROR ee see oe ee os Sek eee eee SASS be] | Durkeys. 7. 2c ate ee eee eeeiesen eee 
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Other information concerning the College may be found in the various 
department reports in the following pages. 
Respectfully submitted, 
J. L. SNYDER. 
AGRICULTURAL COLLEGE, MICH., President. 
June 30, 1899. 


REPORT OF THE DEPARTMENT OF PRACTICAL AGRICULTURE. 


To the President: 


Sir—I have the honor to submit herewith the annual report of the 
Department of Practical Agriculture, for the vear ending June 30, 1899. 


CLASS INSTRUCTION. 


No change in the teaching force in this department is to be recorded 
except the departure of Mr. M. W. Fulton, after the close of the fall term, 
1898. Mr. Fulton has been connected with the department since Sep- 
tember, 1895. To his hands have been committed for the last year and 
more the immediate supervision of the student labor and the instruction 
and experiments in soil physics. He has performed his work faithfully 
and skillfully, and his departure is a distinct loss to the institution. 

In my annual report for the year ending June 30, 1898, I presented a 
somewhat extended list of examination questions used in the classes in 
Practical Agriculture, in that year. The work of the past vear has not 
differed materially from that of the year preceding. Our classes have 
been large beyond precedent in the history of the College. As a conse- 
quence we have had to divide and subdivide into sections that we could 
handle in the kind of work that we have given them. 

In the fall term of 1898 the Freshmen were instructed in stock breed- 
ing and breeds of live stock, Prof. Mumford being assisted in the in- 
struction in the yards by Mr. True. The large class is divided into two 
sections; one coming from ten to twelve a. m., and the other from one to 
three p. m. As winter approached the necessity of a suitable amphi- 
theater in which to comfortably house the classes while judging the 
animals became more and more imperative. 

While the Freshmen were taking this work in stock judging the Sopho- 
mores were completing their work in drainage, soil physics and farm 
crops. It was quite impossible to teach classes as large as those com- 
ing to the College last year much of the art of farming. The-time of the 
students was therefore largely occupied with a study of general principles 
and the application of the sciences taught in the College laboratories to 
the solution of the present problems confronting farmers. 

The technical work in stock feeding and management is given in the 
Junior year with an opportunity to carry it farther in the Senior year. 
In the winter and spring terms of the Junior year we have given those 
students who have elected for the remainder of their course, work in this 
department, advanced work in the chemistry of soils and fertilizers. This 
instruction has consisted partly of a course of reading, but mostly of 
actual experiments involving the analyses of soils and fertilizers. I am. 
glad to report that, through the coGperation of the Chemical Department 
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the students have obtained a very clear idea of proper methods of farm 
work to prevent the loss of fertilizing material, and to prevent at the same 
time the loss of moisture by evaporation. 

To the Seniors who elected, there has been given a course in the 
chemistry of sugar making in a beet sugar factory, and a second course 
in the management of beet fields to grow economically the largest ton- 
age of rich beets under varying conditions of soil and exposure. 

In general the plan adopted and followed last year in the class room 
work and student labor has been carried out in the year just closed. 


FARM CROPS. 


Below is given the distribution of the crops in the different fields of the 
College farm, a synopsis of the cost and of the amount and value of 
products. 


nnn nn ee ee UIE Ey IIpE nn SaaS Dn nnn 


= Area . S Sun- | Total = 
Field. |-) ores. Crop. Seed. | Work. aricaulecoste Yield. Value. 
=a ee ee Experimental plots ---..----|---.----]-------- oo pesca he 5S es at ees eases a eee eee 
oe ieee Small pasture lots-2-_- 2---|---_----|--2- == =| | a ee Ste 
intense 12iGee ni Ostseese eats eee eeeee ee ~.| $7 68 | $68 95 | $14 11 | $90 74 ae bus eS $182 3 
7 : ¥ 90 bu. wheat-.-.-| 150 4 
io 27.64..| Wheat and sundries...---- 12 00 | 165 75 | 33 47 | 199 22 {eer feiss | noe 
eS VAC iasee aStCUne seep ease eee eee pee aoe ee (Ee anes | [eae a rey ere ees te yt (2). 
Giese Ge ates (ALB Xete elo hee oo ee es eeoad oe see | [pseSemsal emeecese: 101,351 lbs........| 126 69 
Bee ~- L766 52 | LO ats 222s. de cose eee 11 52 | 140 28 21 77 | 173 57 685i DU. 22 = eee 219 20 
2 23.78 iat hy ee ee S55 ee See ee el eee es se stiaso beasases| sbsecn er aca seseeesios 5 36 
ate 1B (Cea ee ea are eae Seer Hor to) ee 79 26 | 95,983 lbs. ...----| 287 95 
10 23 55} IBS Ries =e eae oo sao al \gaosooas| bee alles Seoes|lsseeros-||B-=a-> seeeeseenecses 94 
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It may not be inopportune at this time to call the attention of yourself 
and your fellow members of the board to the condition of the College 
farm and equipment, nor shall I be accused of boasting for so doing. 

Not going into the past history of the farm to any great extent, it is 
sufficient for the present purpose to remind you that, largely by student 
labor, the fences between the fields have been transformed from unsightly 
rail affairs to neat and well built wire structures. The improvement in 
the appearance of the farm as a whole produced by this change cannot 
be appreciated by people who had not visited the College under the old 
regime. 

A Jarge amount of manure is made annually by the horses and the herds 
of cattle and sheep. Originally the soil of the College farm was far from 
fertile, but the application of the manure year after year has brought it 
up to a state of fertility far above the average. At present there is grow- 
ing a heavy crop of clover, notwithstanding the fact that over the south- 
ern peninsula as a whole the clover crop is well nigh a failure. The wheat 
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crop is also exceedingly promising, notwithstanding the extreme cold 
weather of last winter. 

The chief function of the College farm is to afford a laboratory for the 
Farm Department in which can be elucidated the general principles set 
forth in the class room. While, with our present large classes, it is im- 
possible to teach much of the art of farming, the applied sciences may be 
illustrated on the broad area owned by the institution. This use of the 
field precludes the possibility of operating the area as a model farm. It 
has not prevented, however, carrying forward the farm work in a thor- 
oughly skillful and practical way. The financial results obtained in the 
last two or three years, combined with the present high state of cultiva- 
tion, neatness and tidy appearance of the farm, demonstrate this propo- 
sition. 

Prior to 1894 and 1895 the history of the College cattle had not been 
illuminated by exceptional records. Thanks to the skill of the herdsman, 
combined with common sense and experience in the office, records were 
made in those years which drew the attention of dairymen and stock 
raisers the country over to the College. Since that time the high standard 
of the herd as a whole has been maintained, and the board may be justly 
proud of the representative animals at present constituting the herds 
and flocks in the College barns. 

Respectfully submitted, 
C. D. SMITH, 
Professor of Agriculture. 
AGRICULTURAL COLLEGE, MicH., 
June 30, 1899. 


REPORT OF THE DEPARTMENT OF HORTICULTURE AND LAND- 
SCAPE GARDENING. 


To the President: 


Sim—TI have the honor to report the following work of this department 
for the past season: 

The classroom instruction has been along lines similar to those 
covered in former years. During the fall term instruction in pomology 
was given to the Juniors of the agricultural and women’s courses. The 
subject was treated both from the standpoint of the commercial -fruit 
grower and of those growing fruit for home use. The propagation of fruit 
trees of different kinds and. the planting and care of the orchard, as well 
as treatment of the different diseases to which they are subject, were con- 
sidered. 

Aside from the class room instruction, two afternoons of each week 
were given up to a study of the varieties of the different fruits and the 
characteristics of the species to which our cultivated varieties belong. 
Practical work was also given in the matter of budding and other opera- 
tions of the nursery and orchard that are performed during the fall 
months. In the winter term attention was given to floriculture and 
winter vegetable gardening. The matter of building and heating green- 
houses of different kinds was considered, as well as the method of propa- 
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gating and growing the more important plants of commercial florists, 
as well as those more commonly grown in the window garden. The 
handling of the leading vegetable crops under glass also received atten- 
tion. The members of the class spent two afternoons of each week in 
practical work in the greenhouses. They thus learned the methods of 
making cuttings of different kinds, potting and repotting, filling window 
boxes and similar work, and also became familiar with all of the com- 
mon plants and their requirements. 

During the first five weeks of the spring term, the subject of vegetable 
gardening was taken up by the Sophomores, the instruction covering the 
more important points in kitchen, market, and truck gardening and in- 
- cluding the making of forcing houses, hot beds and cold frames, the se- 
lection and preparation of the soil, the application of manures and fertil- 
izers, drainage, irrigation and the growing of all the Jeading crops. 

Heretofore the Sophomores have taken up the subject of landscape 
gardening during the last half of the spring term, but in order that they 
might first have “Trees and Shrubs,” the places of the two subjects in 
the curriculum were transposed, and hereafter landscape gardening will 
come during the last half of the spring term of the Junior year. 


STUDENT LABOR. 


As has heretofore been the custom the Sophomores, during the spring 
term and the Juniors in the fall term following, have spent two and one- 
half hours each day at manual labor, except when engaged in the lab- 
oratory or educational work mentioned above. During the fall term it 
consists of the regular work of the department, such as harvesting the 
various fruit and vegetable crops, and in the ordinary work of the gar- 
den and greenhouses. In the spring term a large amount of time was 
spent in pruning, grafting and other work in the orchard and nurseries, 
the transplanting of trees and small fruits, and starting various vege- 
table crops. A large amount of work upon the grounds, and nearly all 
of the work of the greenhouses has also been done by the students. 

Aside from the required student labor, quite a number of students 
have put in extra time, especially upon Saturdays, and as many as forty 
students were employed from five to ten hours each Saturday, during 
the early part of the spring term, in cleaning up the drives, grounds, and 
shrubbery, and in the work of the gardens and orchards. The work that 
is purely educational and without value to the department is not paid for, 
but an endeavor has been made to have the work as practical as possible, 
and most of the required labor has been paid for at a maximum rate of 
eight cents per hour, while for extra labor the maximum has been ten 
cents an hour. In the summer a large number of the students remain 
at the College and the greater part of the work of the department is 
performed by them. 


COLLEGE ORCHARDS. 


During the summer and fall of 1898 good crops were obtained from the 
bearing trees in the plum, cherry, and pear orchards, and a fair crop of 
grapes was produced in the vineyards. The apple orchards, however, 
gave but a small crop and much of the fruit was of an inferior nature. 
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THE GROUNDS. 


Except for two short periods during the summer, the rainfall was 
sufficient to keep the lawns in a fresh, green condition, and on these 
occasions we were able to supply water to a considerable portion about 
the buildings, so that the grass did not suffer as seriously from drouth as 
in previous years, and as a consequence the turf is much more close and 
velvety than ever before. 

The opening up of the College Delta made a walk in that direction a 
necessity, and during the fall a cement walk was constructed from the 
residence of the Professor of Mechanical Engineering in a northwesterly 
direction to the Delta, and branch walks were built from this to the house 
occupied by Professor Pettit. 

In the fall permission was secured from the Board of Agriculture to 
fence in the “wood lot” and a part of the arboretum adjoining for a deer 
park. It was enclosed with a Page woven wire fence seven and one- 
half feet high, and a small pond was excavated and water provided from 
the College system. <A pair of young elk and three deer, buck, doe, and 
fawn, were procured from Belle Isle park, Detroit, through the kindness 
of the Detroit Board of Park Commissioners 


THE WATER GARDEN. 


In the early days of the College there was a small tamarack swamp 
north of where the Horticultural Laboratory is now located. It was in a 
depression, and although underdrained, it was frequently filled with 
water that run in from the lawns, and crops were frequently injured in 
consequence. It was also very frosty and only the more hardy and late 
vegetables could be grown with success. Asa result of this the land was 
of ‘little value for gardening purposes and it was thought best to utilize 
it for a water garden. In September, 1898, the muck was scraped out so 
as to form a lake of about one-half acre. The bottom being hardpan, it 
holds water with but little loss from seepage, and except for. a few weeks 
during the summer a supply can be maintained from the large drain which 
crosses the grounds, while the irrigating system can be “used if neces- 
sary. The banks of the lake were arranged in irregular lines and an 
island was constructed in the center to which bridges leading from either 
side were built. During the past spring, the banks of the lake have been 
planted with shrubbery, and a large number of sub-tropical and other 
herbaceous plants have been used. The water is maintained at a depth 
of from one to two feet and a double line of aquatic plants have been 
placed along the banks. The species used included many of the more 
common Nymphaeas (Water Lilies), and Nelumbiums (Egyptian or Chinese 
Lotus), as well as a large number of tender lilies and other aquatics. 

As the water level is not more than two feet below the level of the 
banks, the soil will be moist throughout the season and the plants should 
make a luxuriant growth. 


THE GREEN HOUSES. 
Few changes have been made in the conservatories, except in the heat- 


ers and in the arrangement of the pipes connecting with the heating coils. 
When the houses were first erected all of the pipes were placed beneath 
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the benches, but nearly every winter, and during the past season in par- 
ticular, trouble has been experienced from the formation of ice upon the 
plates of the houses, which has broken the lower row of glass on the 
roof. By changing the pipes so that the flows will be just beneath the 
plates, it is hoped that this trouble will be obviated. 

Aside from their use in furnishing practical instruction in floriculture 
and winter vegetable gardening, the greenhouses supply plants for dec- 
oration of the grounds and for the various functions. No attempt has 
been made to grow plants or flowers for sale, although where a crop 
has been grown and has served its purpose any surplus is disposed of to 
the best advantage possible. In order that we might not compete with 
the Lansing florists, a large part of the surplus plants and flowers have 
been sold to them at wholesale prices, and this arrangement has given 
mutual satisfaction. As in previous years during the sessions of the 
legislature, a supply of flowers has been sent to the State capitol two or 
three times each week, for the executive parlors and legislative cham- 
bers. The greenhouses have been in charge of Mr. Thomas Gunson, who 
has handled them in a very satisfactory manner, and the plants generally 
have been in a healthy condition, and the houses have served their pur- 
pose to a good advantage. 


SPECIAL SHORT COURSES. 


As in previous years arrangements were made for offering instruction 
in two special lines for six weeks during the winter of 1898-9. The spe- 
eial course in fruit culture covered much the same grounds as was given 
to the Juniors in the fall, and, in connection with it, instruction in ento- 
mology, botany and chemistry was also provided. ‘The students in the 
Special course in floriculture and winter vegetable gardening formed a 
part of the regular class in this subject and also received instruction in 
the sciences mentioned above. Practical work in greenhouse methods, 
and in such of the operations of fruit culture as could be given during 
the winter were also provided. : 


INSTITUTES AND MEETINGS ATTENDED. 


During the year I have attended one-day institutes at Arcadia, Fre- 
mont, Borland and Reed City. I also attended the Long Fruit Institute 
at Fennville and the Round-up at Pontiac. Messrs. Gladden and Dean, 
of the Horticultural Department of the Experiment Station, have also 
given two weeks each to institute work. 

During the season I attended a number of meetings of county horticul- 
tural societies, and in December I was invited to read a paper upon “The 
Construction and Use of Greenhouses” before the Missouri State Horti- 
eultural Society. The meeting was held at Columbia, the seat of the 
State University and Agricultural College, and one afternoon was de- 
voted to inspecting their equipment. The meeting was well attended 
and I was much pleased to be able to renew. my acquaintance with the 
old and meet the new, members of the society and of the university 
faculty. In June, 1899, I attended the meeting of the American Associa- 
tion of Nurserymen at Chicago and read a paper upon the “State Control 
of Dangerous Insects and Diseases.” 

In March, H. P. Gladden was appointed assistant professor in the de- 
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partment, but resigned to take effect July 1, and U. P. Hedrick was 
elected to succeed him. 
L. R. TAFT, 
Professor of Horticulture and Landscape Gardening. 


AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


DEPARTMENT OF CHEMISTRY. 


Prest. J. L. Snyder: 

Sir—The following report of the Chemical Department for the year 
ending June 30, 1899, is respectfully submitted. 

As in former years the year just closed has been one of active work 
and lively interest both in the class room and laboratory; also in work for 
the agricultural public. By reason of the changes in the course of study 
to facilitate instruction in other departments, some of the work was 
duplicated, and the tax on the energies of the teachers increased thereby. 

The following scheme of studies and hours for lectures and laboratory 
work for the three courses of study gives some idea of the amount of work 
required for the three terms of the year 1898. 

In this scheme Ag. signifies the Agricultural Course, M. the Mechanical 
Course, and W. the Women’s Course. The h. preceded by figures repre- 
sents the number of hours a week given to any study for the term. 


FALL TERM, 1898. 
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WINTER TERM, 1899. 


Aaannnoac 
PY BB bb 


(Ag. -Organtcrchemistry 22 f22 10 So eee 

Sophomores powWreOrganie chemistry. s=-- 22s 22s ee eee ae 
: pissseuier tes |View lementary.chemistrys. 2. eae soe eee ae 

ovis Chiemicalslaboratormyesass= =a een 

WMIOLS ner eee ee No Ae ricultural chemistry. 4.9 55.02 ee ee 


Nenlors:. 22-2". S28 2s: Ag Quantitative: chemical analysis... 982. soe 
SPRING TERM, 1899. 


Sona oo 
SY bp! Bt 


pAge Blementary-chemistry ©2522 2-22-55 325 ee ee 
a Ae. Chemical laboratory. 22. do2. J. 254s oee es 
Freshmen --..---------- |} Wa blementary Chemistry 2 2..-.5-. 0) ee anee ay 

Wi s@hemical laboratory 4:5 2-5) cs ae eo ea 
Sephomorés 25.2. - 32--4. 3... Me; Mlementary chemistry, - 222-4 2. + Be 6 hh 


In addition to the regular class work as here detailed, instruction 
was given to students of the short course in the winter by lectures and 
laboratory practice for the classes in the Dairy Course and Fruit Course. 
In this way I gave three lectures a day for a few weeks to as many classes. 
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SUGAR BEETS. 


Much time and labor were given to the sugar beets as related to the 
agricultural and manufacturing industries of the State. In the Round-up 
Farmers’ Institute at the College in February, 1898, the subject was pre- 
sented in a lecture with illustrations and charts. 


ADULTERATION OF WHEAT FLOUR. 


The Chemical Department has taken a lively interest in the wheat crop 
of this State by the selection of new and better varieties of wheat for the 
use of our farmers. It has not been indifferent to processes of adultera- 
tion of wheat flour as practiced in some parts of our country. The grind- 
ing and shipment of train loads of inert rock (“Miner ‘aline”) in Greens- 
boro, N. C., to adulterate flour for human food and feeding stuffs for ani- 
mals have not passed unnoticed. But the widespread practice of adultera- 
ting wheat flour with products of Indian corn, which at one time threat- 
ened to drive out the honest miller and even destroy our foreign trade 
in flour, attracted the special attention of this department. <A letter from 
W. A. Coombs of Coidwater, in March, 1898, showed the pecuniary 
temptation for the miller to engage in this disreputable business. Mr. 
Coombs wrote: “A miller told me that he run in 270 barrels of corn flour 
into his flour daily, and at a profit of $2.50 for each barrel of corn meal”— 
or a clear cash profit of $675 a day for being a rascal! A Chicago firm 
was sending out to the millers of the country circulars to show the large 
profit in “blending corn products with wheat flour” and sending specimens 
of “Flourine” and “Corn Flour” to be used for degrading this best gift of 
a bountiful Providence for the use of man. Samples of these adulterants 
were secured and analyzed, and the “Flourine” found to be corn stareh, 
and “Corn Flour” a finely-ground meal made from white corn, or common 
corn bleached by sulphurous acid. 

A barrel of this “blended flour” was obtained from Louisville, Ky., and 
another from Nashville, Tenn., to test the bread-making and nutritive 
value of such material in comparison with a low grade flour made in Mich- 
gan: Specimens of these flours were put up in paper sacks, numbered 
1, 2 and 3, and were placed in the hands of expert bread makers at the 
College and in the city to test the doughing quality of each kind, how it 
responded to the action of yeast and how it behaved in the oven. The 
report of these experts was unanimous that No, 2 (third-class Michigan 
flour) was better than Nos. 1 and 3 (Kentucky and Tennessee flours). A 
jury of food experts at the College consisting of the wives of the pro- 
fessors and ladies in the Women’s Department, with the help of some of 
the professors, then considered the quality of the bread made from these 
flours. The verdict was again in favor of a third-class Michigan flour in 
preference to the “blended flours. 

I was glad to learn that out of the large number of Michigan millers, 
only one turned into the broad and easy Chicago path leading to dis- 
honest wealth, and he soon returned to straight paths. 

Out of the dark cloud of the Spanish war came forth a blessing alike to 
farmer, miller and bread eater in “the Tawney bill,’ which required a 
license to be taken by the miller who thus adulterated his flour, and a 
government stamp to be placed on every barrel of such flour offered for 
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sale. When a package of flour bore this “mark of Cain” on its face, the 
sale of the mixture as pure wheat flour was prevented. 


A BUREAU OF INFORMATION. 


If all the letters asking for information and specimens for analysis 
that come to this department in a year were preserved and properly 
mounted, there would be a volume of “Curiosities of Literature” outrank- 
ing D’ Israeli, and a cabinet of curiosities to awaken wonder. Many per- 
sons do not realize how much they are asking in making such inquiries or 
sending samples for analysis. A postal card came to me from Saugatuck 
containing 143 questions. To answer all of them would require the work 
of an expert for a whole month. Possibly the man felt he had squandered 
a cent in buying the postal card to propound questions to which he re- 
ceived no reply. Another man will send a handful of soil for analysis, 
asking for report of the analysis by return mail, not realizing that such 
analysis would require several days of careful work and would probably 
be of no value to the public, but only gratify the curiosity of one person. 

Some persons seem to get the notion that the College chemist is here for 
the most part to do these miscellaneous jobs, and they have the right to 
demand such work of him. They do not realize that the work of the ‘Chem- 
ical Department is to teach the classes in chem istry, and to make investiga- 
tions that will be of vaiue to the public. 

In the future as in the past, letters asking for information, and speci- 
mens for examination, will receive such attention as will not interfere, 
with the regular duties of the department, but the claims of the College 
on our time and effort in the line of instruction and experimental work 
for the public will be first and supreme. 


METEOROLOGICAL OBSERVATIONS. 


Metéorological observations have been carried on at the College since 
April, 1868. The same were continued through 1898. This is the “longest 
systematic series of such observations ever made in this State. The value 
of such observations increases with the number of years. 

Respectfully submitted, 
R. C. KEDZIE, 
Professor of Chemistry. 
F. S. KEDZIE, 
Adjunct Professor of Chemistry. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


REPORT OF THE MECHANICAL DEPARTMENT. 


To the President: 


Smr—I have the honor of submitting the following report of the work 
done in the Mechanical Department during the year ending June 30, 
1899. 

The work in the class rooms, drawing rooms, etc., has heen conducted 
as follows: 

5 
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FALL TERM. 


Seniors—Thermodynamics by Prof. Weil. Experimental Laboratory 
by Prof. Weil and Mr. Smith. Steam Engine Design, Graphical Statics 
of Mechanism and Elementary Kinematics by Mr. Westcott. Shop Prac- 
tice by Mr. Leonard. 

Juniors.—Machine Design by Mr. Smith. Metallurgy by Prof. Neil. 

Sophomores.—Shop Methods by Mr. Leonard. Shop Practice by Messrs. 
Leonard, Theadore and Baker. 

Freshmen.—Shop Practice by Messrs. Bradford and Baker. 


WINTER TERM. 


Seniors.—Advanced Kinematics by Prof. Weil. Steam Engineering 
Laboratory by Prof. Weil and Mr. Smith. Advanced Machine Design 
by Mr. Leonard. 

Juniors.—Machine Design, Steam Engine Design and Valve Gears by 
Mr. Wescott. Boilers by Prof. Weil. Shop Practice by Mr. Leonard. 

Sophomores.—Elements of Machine Design by Mr. Smith. Shop Prac- — 
tice by Messrs. Leonard, Theodore and Baker. 

Freshmen.—Shop Practice by Messrs. Bradford, Baker and Newman. 


SPRING TERM. 


Seniors.—Engineering Practice, Original Design and Thesis Work by 
Prof. Weil. 

Juniors—Strength of Materials and Testing Materials of Engineering 
by Mr. Westcott. Shop Practice by Mr. Leonard. 

Sophomores.—Elements of Machine Design and Elements of Steam En- 
gine by Mr. Smith. Shop Practice by Messrs. Leonard, Theadore and 
Baker. 

Freshmen.—Shop Practice by Messrs. Bradford, Baker and Newman. 


No changes of importance were made during the year in the regular 
studies or in the apportionment of work among the instructors. I,would 
call attention to the fact, however, that Mr. Newman—as was the case 
last year—devoted the greater part of his time to the work of instructor 
in the Drawing Department. 

During the past year we have completed, in our shops, a ten-inch turn- 
ing lathe —making nine lathes of this type now completed in the depart- 
ment—a “rattler” for the foundry, a key-seating attachment for planer, 
an extension head for planer, also a number of small tools and appliances. 
We have also completed a considerable amount of work for a milling-ma- 
chine now being built in our shops—including a number of important 
patterns. As usual, considerable work has been done in the shops during 
the year in the way of repairs. 

The expenditures in this department for equipment—outside of amount 
expended for new lathe—have been limited. We have purchased six 
lathe chucks, five high grade thermometers, a number of small tools, such 
as hammers, turning chisels, etc., a Bath indicator, a combination vise, a 
Buffalo scale, a few drawing instruments and books, and several pieces 
of apparatus for use in connection with the testing of cements, 
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cement grips, cement scale, test wires, etc. The foregoing list covers 
practically all the purchases for equipment outside of a sixteenth-inch 
Lodge & Shipley engine lathe that was purchased this June. 

Among the more important work undertaken in this department during 
the year—outside of regular work—may be mentioned the following: 

(a) An extensive series of tests of cements for the City of Detroit, per- 
formed under the immediate supervision of Mr. Westcott. 

(b) Plates and notes on machine design for the use of several classes, 
prepared under the direction of Mr. Wescott and Prof. Weil. 

(c) Floor plans of Wells Hall and Williams Hall, drawn by Mr. New- 
man, assisted by Mr. Smith. 

(d) Plans for underground heating mains and for heating systems in 
dormitories by Prof. Weil. 

The mechanical laboratory has been improved during the past year 
by painting the exterior brick work and roof and the laying of new floor 
in offices; these improvements are much appreciated in the department. 

Because of the large attendance at the school, we are obliged to devote 
the greater part of the money apportioned to this department to paying 
for labor and purchasing stock. -It would seem necessary that in the 
near future some provision be made for the purchase of machine tools and 
experimental apparatus needed for the successful carrying on of the work 
demanded by our increasing classes. 

Respectfully submitted, 
CHAS. L. WEIL, 
Professor of Mechanical Engineering. 
AGRICULTURAL CoLLEGE, MICH., 
June 30, 1899. 


REPORT OF THE DEPARTMENT OF BOTANY AND FORESTRY. 


To the President: 

Str—I hand you my report for the year closing June 30, 1899. 

During the year students have received instruction in this department 
as follows: 
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Seniors in preparing theses, twelve weeks............-:..2e-ceecees 7 
Seniors, agricultural in grasses, daily four weeks................... 2 
Juniors, agricultural in parasitic fungi, daily fourteen weeks........ 13 
Juniors, agricultural in systematic botany, three times a week for 
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Juniors, agricultural in forestry, daily six weeks.............-:.. 06. 18 
Juniors, agricultural in weeds, daily four weeks................200- 11 


Juniors, agricultural and women in trees and shrubs, daily five weeks. 21 
Sophomores, agricultural and women in trees and shrubs, daily five 
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Sophomores, agricultural in plant histology, daily twelve weeks...... 59 
Sophomores, women in plant histology, three times a week for ten 
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Freshmen, agricultural and women in structural botany, daily four- 
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Freshmen, agricultural and women in structural botany, daily four 


PINES oie 2 pile ole ol ape SPCR SIR ERRME EAC CS ae YS ce ROEM ech Seats Rial Ok ee Se 114 
Special course in Horticulture; datly.six weeks) .% . 2.4)... 50 ae oe 8 
Special course in live stock, twice a week for six weeks.............. 18 
Special course for Seniors in sugar beets for four weeks............. 8 

506 


This is exactly twice the number taught in 1894. 


THE HERBARIUM. 


At considerable extra labor of those employed in the department, we 
have made more exchanges than usual. For some years past we have 
been giving more attention to collecting the plants in different portions 
of our own State. The additions for the year have been as follows: 


SEED-PLANTS, FERNS AND THEIR ALLIES. 


W. J. Beal collected south of Marshall, Calhoun county.......... 140 
NPM Giattelter by brid) willowses c02.2i2 sb vee 2. clcnlee bess «ayes 70 
(eyecre Tingley Mexicam prams et. Guns seaponiae as Seo mlhe ey acd ee eee ee 160 
O. D. Allen, plants from the state of Washington................. 105 
Baker, Earle and Tracy, grasses from Colorado..................- 100 
Sew Dracy.« Plants from wMISSISSIP PL. oe an ooid eo eecroid hee lbs ote ere 726 
ek. ballserassesiand sedees from LOwa.)..)o Ate oh. lk eooe. he ce 62 
OME ES T LES. Se chs ere ite teiieme atria gd suk ies ata ea ern Aa oat ooh a 2 
ePsocrandall: plantsrfrom, Colorado s..-% >... dein cee oe 878 
O7hy VWineeler: plants from Grayling 23). 645%, 0 one ee an ones Sree 15 
hast ae hase, plantseirom MUmMOis . . 239.5 5 2 sabes cite Oates een 570 
S. P. Orth, by way of botanical club, plants from Labrador........ 50 
EPR eBoy n+ plants rom (Calicormiatinc on 20 00 Se tee cles aly 
ee hallman, orasses from: Nevada se fe fay peek ne cone. eee 2 
Cap Mebouth, plants from -Muskeeon) (07 nck. sacle oe see eee 203 
Collections made at M. A. C., mostly by C. F..Wheeler.........22: 68 
One set trees and shrubs of Michigan, not complete.............. 175 
3,343 
Fungi. 
EVAMO UE AMG ATO! 2. 4 51 cic epilacens ey Secale kaise lope elt eee ov eae 4{) 
Act tier and trOlLO Way 2 .5'. 2024p eco Moen shah suche te coeds apn tei alee 55 
PNCAES BSC VINOULS 25.5 p32 chloe takes pats, eee erat eye auekeane ede reba Baas hae oe eee 51 
Ors rane allesarasitesy O.-.c is acer eyhe tere’ wyteteye ome ee tee aoe ee 156 
HOME VEOMECRUIONS V5. eh we ok oer ye eee Bi 6 ot awe Seer eran Sle 42 
394 
Lichens. 


Cummings, Williams and Seymour ....... i Mocs Mis Upoe ck te ee 30 
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Collins, Holden and 'Setchel, fascs: 1X, X, XI, XIT........../.2: 200 
Josephine E. Tilden, Fase. II...........-- 0.02 eee eee eee ee 100 
300 
Total addition for the year closing June 30, 1899.............. 4,067 

GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 
Seed-plants:(Spermatophyta) wi. st oY eed e sesh s oe cin ie teas = SR OANOaO 
Hemiseand: their allies (Pteridophy ta). 22. 2.40 @ oma e opr eee 1,130 
WEOSNES AG: AuIVErW ORES: ca0s sae sae el) tab tuem ale beh ayetes de ot okabe eeacclerege eae bes 1,867 
BB CME TUS oe bei fod eee it Ee See Ua as ER RRS LSS SSR ae AY RR Soe 1135) 
PATER Oa Su A SN etary SPLts Salant ae halal oAys Pastner aus satan emeeae 9,444 
BRMNG a Sales nGe Ds che ee chs Sie ae) vimione Uv Meee HES age Mathsdicetslel al eterttsa ee 1,045 
Motalonum berviga the her are, on cet casey dre Mencia nee Cee 68,947 


THE BOTANIC GARDEN. 


This has fully maintained its number of species and general appear- 
ance. 

A persistent effort has been made to gather in everything of any prom- 
ise in the State and give it a place in the garden. Instead of soliciting 
gifts of seeds and plants or buying them at random, a long list has been 
prepared at much cost of time. This list was compiled from notes made 
on reading Garden and Forest and some other journals. Valuable addi- 
tions to the list were also made by the writer last summer during his 
visit to the Botanic Graden of Harvard University, the Arnold Arboretum 
and the New York Botanic Garden. 

From this list of choice plants we now make selections for our garden 
and gradually discard some of those of less value. 

Although the garden last winter was better mulched than usual with 
manure and marsh hay, the losses were never before so heavy. This was 
owing to the severe cold for two or three weeks, when there was very 
little snow on the ground. 


THE ARBORETUM AND THE WOODS OF THE COLLEGE 


have made little change during the past year. The woods have been con- 
siderably thinned by cutting out beeches which began to decay after the 
severe dry weather of 1894 and 1895. 


DONATIONS. 


From J. D. Tower: Rootstock of June grass piercing root of sassafras. 

From 8S. Alexander, Birmingham, Mich.: Four lots of foliage and 
fruit of oaks. 

From W. A. Kellerman, Columbus, Ohio: Living plant of Helianthus. 

From Geo. E. Allam: Plants and seeds of Linaria Macedonica and Lin- 
aria purpurea. 
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From Arnold Arboretum, Jamaica Plain, Mass.: 52 kinds of living 
plants. 

From Botanic Garden of Harvard University, Mass.: 73 kinds of liy- 
ing plants. 

From Botanic Garden of Smith College, Mass.: 21 kinds of seeds. 

From Royal Gardens, Kew, England: 103 kinds of seeds. 

From C. L. Whitney, Traverse City: Living plants of shamrock. 

From Botanical Club of M. A. C.: 50 plants from Labrador, collected 
by S. P. Orth. 

From J. J. Hubbell, Manistee; 10 blocks of second-growth timber; 13 
photographs of timber and stump lands. , 


GIFTS TO OTHERS. 


To the Gray Herbarium, Harvard University.................... 375 
To U.S. Dept. of Agriculture Herbarium specimens of wheat...... 45 
To Colorado Agricultural College, by way of exchange and more... 1,494 
iaesite University, living plants: <ic.. 2) tye ik see sens oe ee 13 


I again tender my thanks to Prof. C. F. Wheeler and Instructor B. O. 
Longyear for valuable assistance. 
I am yours truly, 
W. J. BEAL, 
Professor of Botany and Forestry. 
AGRICULTURAL COLLEGE, MIcH., 
June 30, 1899. 


REPORT OF THE DEPARTMENT OF MATHEMATICS AND CIVIL 
ENGINEERING. 


To the President: 


Smr—In common with other departments we have felt the stress of 
work ‘ncident to the largely increased attendance at the College. In no 
earlier year have the capacity of class rooms and the energies of teachers 
been so nearly overtaxed. But it is a pleasure to make a record of work 
successfully accomplished and of results satisfactory in general. 

The unprecedented increase in total class enrollment, more than double 
that of two years ago, necessitated a permanent addition to our teaching 
force, and Mr. Frank V. Warren was engaged as instructor. He has 
shown himself in every way qualified for the position and has done his 
full share of the year’s work. Assistant Professor W. Babcock and 
Instructor W. O. Beal have continued in their respective positions and 
have answered cheerfully and efticiently all demands made upon them. 
It may be noted that ten years ago, when the aggregate class attendance 
in mathematics was scarcely a third as large as now, three teachers were 
provided; and the number was not increased until last year. A study of 
the schedule and a little arithmetic will show that if next year’s entering 
class shall be larger than the present freshman class we shall hardly be 
able to meet the classes assigned to us unless another instructor in avail- 
able. 
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INSTRUCTION. 


The amount of class work, its division in the different terms of the 
year and the assignments of teachers are shown in the schedule which 
follows: 


Fall term, 1898. Seniors, one class in graphic statics, Professor 
Vedder; one class in civil engineering, Professor Vedder. Juniors, one 
class in surveying, Professor Vedder; one class in integral calculus, 
Assistant Professor Babcock. Sophomores, two classes in trigonometry, 
Professor Vedder and Mr. Beal; three classes in solid geometry, Assistant 
Professor Babcock, Mr. Beal and Mr. Warren. Freshmen, six classes in 
algebra; two for mechanical students commencing with the subject of 
quadratics, Assistant Professor Babcock and Mr. Beal, and four for 
women and agricultural students, beginning the study of algebra, one 
section each in charge of Assistant Professor Babcock and Mr. Beal, and 
two sections in charge of Mr. Warren. Total enrollment in all regular 
classes of the Fall term, 397. 

Winter term, 1899. Seniors, one class in agricultural engineering, 
Professor Vedder. Juniors, one class in mechanics of engineering, 
Professor Vedder. Sophomores, two classes in analytic geometry, As- 
sistant Professor Babcock. Freshmen, two classes in plane geometry, 
Assistant Professor Babcock and Mr. Warren; two classes in second 
algebra for mechanical students, Assistant Professor Babcock and Mr. 
Beal; and four classes in second algebra for women and agricultural 
students, two sections each in charge of Mr. Beal and Mr. Warren. ‘Total 
enrollment for the term, 341. 

Spring term, 1899. Seniors, one class in civil engineering, Professor 
Vedder. Juniors, one class in mechanics of engineering, Professor Ved- 
der. Sophomores, one class in surveying, Professor Vedder. This class 
had to be divided into two sections for field work, in the direction of 
which all teachers of the department assisted. Two classes in plane 
trigonometry, Professor Vedder and Mr. Beal; and one class in differ- 
ential calculus, Assistant Professor Babcock. Freshmen, two classes in 
solid geometry, Assistant Professor Babcock and Mr. Warren; and four 
classes in plane geometry, two in charge of Mr. Beal and one each in 
charge of Assistant Professor Babcock and Mr. Warren. ‘Total enroll- 
ment for the term, 319. 

During the year 88 special examinations have been given and reported, 
and 150 entrance examination papers have been read. 

As in former years, I have made a table which shows the totals of the 
above class record, and some other points that may be called in question. 
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Class work of the department of mathematics and civil engineering for the college year 
1898-99. 
No. of Total No 
No. of hours per | of hours No. of 
Class. Subject. Term. aimiciode week for | per week | students 
each for the enrolled. 
division. class 

WreshHmene oo =5 cs eesene UNI Keg =) 0) if oes see Wallies e-s 6 5 30 201 
on eas BAe eS OF Pieeh et ease Thee Winter--- 6 5 30 208 
i Se ae eee eee Geometry ---------- eS ide 2 5 10 68 
pois trae nace am ae Soy Vat eee Se Spring.__- 6 5 30 174 
Sophomores -e-225-"e2-- ee psetteeeoce Pale. 3 5 15 79 
CE NG Ps eS oe Trigonometry---_--- pee 2 5 10 56 
COE octane ees Analytie geometry] Winter--_- 2 5 10 45 
Dis eats Pua Ss ped oe OD Pl. trigonometry__-} Spring - _- 2 3 6 47 
OO A Sol a ee ee ee Surveying (class) - CIES = 1 2 2 t 43 

Oo SS ects Bearer et ze a (field) _- Eon 2 2 4 
ae ie eee Dif. caleulus=-22--- cs 1 5 a 33 
DMMORS *aes bese 5 Leo Surveying--~------- UOpEA NR aes 1 4 4 25 
CE eae ae Int. calculus ------- Soya Maks A 1 5 5 19 
IB a ae ee ges ae eee Mechanics -__..-..- Winter- -- 1 5 5 15 
COS tas Ses peepee ae Oe iar See ees Spring---- 1 5 5 13 
Seniors._______...-__----| Civil engineering __] Fall..----- 1 9 9 9 
Ne ene ne es Graphics. s slept e ee ae 1 3 3 8 
Ae dees ey Agr’l engineering_-| Winter- -- 1 5 5 5 
Se Sebati seve LSS ste Civil engineering --| Spring---- 1 7 ie 9 
TROpals 2-2 = sa eee esas te ie ee Fai aes Je eee Ch eee eee 195 1, 057 


Our classes have used as text-books the following: 


Van Velzer & Slichter’s School Algebra for women and agricultural 
students, Van Velzer & Slichter’s University Algebra for mechanical 
students, Wentworth’s Geometry, Jones’ Trigonometry, Tanner & Allen’s 
Analytic Geometry, Rice & Johnson’s Calculus for the Fall term class, 
Taylor’s Calculus for the Spring term class, Church’s Mechanics, Hodg- 
man’s Manual of Land Surveying, Merriman & Jacoby’s Graphic Statics 
and Johnson’s Theory and Practice of Surveying. Of course, frequent 
reference is made to other texts, and in no case is the course of instruction 
based solely on the text- book used. In some classes no text is required. 

Some time during the year I prepared at your request a statement of 
the kinds of work actually undertaken by the members of our teaching 
force in regular prosecution of their duties. Part of that statement con- 
sisted of a list which I would like to insert here as showing that the 
amount of work falling to this department cannot be determined by the 
scheduled number of hours in class room: 


1. Instruction in class room. 
2. Study of subject and manner of presentation. 
3. Arrangement of instruments for class illustration and return of 


the same to their places after use. 


4, Preparation of problems and drawings before class. 
5. Reading and marking of written work submitted by classes. 
6. Special examinations for entrance, to make up back work, and for 


advanced standing. 


7. Direction of thesis work. 

8. Reports to President of results of work. 

9. Requisitions for supplies and purchase of the same. 
10. Correspondence. 
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11. Faculty meetings and instructors’ meetings. 

12. Committee work on faculty committees. 

13. Direction of affairs of co-operative store. 

14. Adjustment and care of instrumental equipment. 

15. Surveys on College premises. 

16. Drawing maps of drains, sewers, steam and water lines, ete. 

17. Keeping set of books and record cards. 

18. Conferences with and help to individual students. 

19. Examinations during last week of term. 

20. Repairing instruments, making leveling rods and directing repairs 
in instrument room, class rooms and office. 

It will be seen that assignment to duty in any class entails some work 
for the instructor under each of the items 1, 2, 4, 5, 8,17, 18 and 19. If 
the study be a technical one, item 3 must be added. Special examina- 
tions, committee work and surveys are largely relegated to Saturdays, 
some committee work to the evenings. During the year, Professor 
Babcock gave much of his time to the affairs of the co-operative store, 
acting as president of the organization in charge of that institution. 


EQUIPMENT. 


The expenditures of the fiscal year for supplies, instruments, etc., 
purchased for the department aggregate $184.74. Of this amount $50 was 
specially apportioned and used for preparing tracings and blue-prints of 
maps on file in my office, which copies are intended to serve the purpose 
of guides for the architect, engineer and others in planning improve- 
ments about the College. 

The inventory of property belonging to this department, including 
instrumental equipment, observatory, office and class room furniture, 
shows an aggregate value on June 36 of $4,039.93 against $3,974.03 for 
last year. 


SURVEYS, ETC. 


In the summer of 1898 I completed three copies of the plat of College 
Delta, and filed them as required by law. Then steam lines to College 
Hall and the chemical laboratory were staken out and graded, as were 
also some minor extensions of the steam lines to the botanical laboratory 
and the library. A system of sewers for the Delta was designed and laid 
out. Several other surveys of water and sewer pipe lines have been made, 
but none of any great importance. Besides these surveys of new work, 
we have done considerable mapping of old survey notes, adding new 
measurements when necessary. 

Respectfully submitted, 
H. K. VEDDER, 

: Professor of Mathematics and Civil Engineering. 

AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 
6 
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REPORT OF THE DEPARTMENT OF ZOOLOGY AND 
‘ PHYSIOLOGY. 


To the President: 


Srr—I have the honor to submit the following report of the Depart- 
ment of Zoélogy and Physiology for the year ending June 30, 1899. 

There has been no change in the personnel of the department during 
the year, and the schedule of classes was as follows: 

Fall term—Economic Zoélogy, Agr. Seniors, 1 section, 13 students; lec- 
tures by Prof. Barrows; laby. work by Prof. Barrows and Instructor Pet- 
tit. Physiology and Anatomy, Agr. Sophomores, lectures and laby. (8 
sects.), 63 students. Physiology and Anatomy, Women Sophomores, lec- 
tures and laby. (2 sects.), 16 students. 

Winter term—Geology, Agr. Seniors,1 sect., 8 students, Prof. Barrows. 
Physiology and anatomy (2d term), Agr. Sophomores, 5 sections, 54 stu- 
dents, Prof. Barrows; Instructor Pettit. 

Physiology and Anatomy (2d,term), Women Sophomores, 1 section, 11 
students, Barrows and Pettit. 

Entomology, Special Short Course, 1 sect., 6 students, Instructor Pettit. 

Spring term—Entomology, Agr. Seniors, 1 sect., 5 students, Barrows 
or Pettit. 

Entomology, Agr. Sophomores, 4 sects., 47 students, Barrows and 
Pettit: 

In addition to these regular classes, the head of the department pre- 
pared and delivered a stereopticon lecture for the annual meeting of the 
State Horticultural Society at Ann Arbor in December, and also made 
addresses at farmers’ institutes at Cadillac, Wexford county; McBains, 
Missaukee county, and Reed City, Osceola county. 

In connection with the class work scheduled above, I desire to call at- 
tention to the unfortunate position assigned to the entomology by the 
“new course” of study which was in operation this year for all except the 
senior class. ‘The required entomology was formerly taught in the junior 
year, only a single term being given to this important subject, but it was 
followed by another term (elective) in the. senior year. At the request 
of the horticultural and farm departments, and against my earnest pro- 
test, this junior entomology was transferred to the sophomore year, while 
the elective entomology was left in the senior year. The amount of 
entomology was little enough at best, and the two possible terms were 
separated by a full year, but under the present arrangement the required 
term and the elective term are two years apart, and the result naturally is 
disastrous. In my opinion the old schedule was much preferable to the 
new as it now stands, yet if it were possible to add another term of this 
important science (either required or elective) in the junior year, it would 
greatly strengthen the agricultural course and would make the present 
senior elective of double value. 

Another point to: which I would direct attention is the impossibility of 
handling satisfactorily the large classes in Physiology and Anatomy and 
Entomology with the present teaching force. If the work consisted solely 
of lectures or recitations this might be accomplished with fair results, but 
the very essence of the work in anatomy and entomology lies in the prac- 
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tical laboratory methods where the student handles, examines, sketches, 
identifies, and dissects actual specimens, and such work cannot be car- 
ried on to anvantage in large sections under single instructors. In for- 
mer years it has been possible in the laboratory to give to each section 
of twelve students the undivided attention of two instructors, but during 
the past term two instructors were compelled to supervise the work in 
entomology of 24 to 28 students in a section, with the inevitable result 
that the work done was inferior to that of former years. In the dissec- 
tion work of the second term of Physiology and Anatomy it was neces- 
sary to divide the large class into five sections in order to insure anything 
like thorough work, but since only one section at a time could be handled, 
each student was compelled to lose (or to use at a great disadvantage) 
four-fifths of the time allotted to laboratory work in that study. <A single 
additional assistant would do much to obviate these difficulties, and when 
it is remembered that for all the work scheduled above and the additional 
work entailed by the care of the insect collections and those of the general 
museum only the time of a single professor and one-half the time of one 
assistant is available, the request for an increased force does not seem 
to me at all unreasonable; in fact, it should be clearly understood that 
the lack of such assistance. means simply a positive and marked lowering 
of the standard of work done in Anatomy and Entomology. 

At the request of the State Board of Agriculture the department, dur- 
ing April and May, prepared and placed” in position about the College 
grounds a large number of nesting boxes for wild birds, with the hope 
that in this way several species of our most useful and desirable birds 
might be induced to make their summer homes with us. Forty of the 
single nesting-boxes, adapted for the use of bluebirds, wrens, nuthatches, 
chickadees, and white-breasted swallows, were placed in favorable local- 
ities and two large bird houses, one with 24 compartments and the other 
with 50, have been prepared for colonies of swallows or purple martins. 
These last two houses were finished too late to be occupied this season, 
but several of the smaller boxes were at once occupied by wrens, and it is 
hoped that others may be utilized by bluebirds for their second broods. 
These birds have much to contend with on the campus, bluejays and red 
Squirrels being very numerous and aggressive, while the omnipresent 
English sparrow is only kept in check by continual shooting and systemat- 
ic discouragement of other kinds. Fortunately the birds are almost 
-exempt from human interference, the students and other residents of 
the college giving them every protection possible. A more detailed re- 
port of this experiment and its results will be published later. 

WALTER B. BARROWS. 
Professor of Zoology and Physiology. 
AGRICULTURAL CoLLEGE, MIcuH., 
July 3, 1899. 


REPORT OF THE CURATOR OF THE GENERAL MUSEUM. 


To the President: 


Srr—I have the honor to make the following report of the condition of 
the General Museum for the past year: 
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The condition of the General Museum remains much as for the past two 
years, although its appearance and efficiency have been somewhat im- 
proved by various additions and changes. Large printed labels have 
been provided for all the larger stuffed animals and for some other con- 
spicuous specimens, and the entire collection of invertebrates has been 
overhauled, rearranged, and made ready for similar labeling. The col- 
lections of mounted birds and reptiles have been rearranged, also, and 
partly relabeled, but lack of time and assistance has prevented the com- 
pletion of this work. Very little time is available except during the 
summer vacation, and most of the assistant’s time at that season is given 
necessarily to Experiment Station work. 

An important change in the insect collection has been inaugurated and 
is being pushed as rapidly ‘as time permits. Many of the cases having 
become overcrowded and rearrangement being imperative, it was decided 
to replace the cork lining of the “Harvard” boxes with whitewood or 
other blocks of uniform thickness and length but of various widths, all 
being multiples of a unit block. The advantages of this block system 
are many, but in particular it allows of the rearrangement of the entire 
collection, or the interpolation of any number of new specimens, without 
drawing any pins, and it very much facilitates uniform and accurate 
labeling; the cost of the blocks also is less than that of the cork formerly 
used. About one-half of our large collection has been placed on blocks 
thus far, and the remainder will be similarly treated as the several orders 
become too large for their present quarters. This system is now in gen- 
ral use among the larger and better insect collections of the United States. 

The needs of the museum in the way of cases and case-room have been 
mentioned in previous reports, and I would only add now that the collec- 
tions are increasing in size and value every year, and the demand for a 
new and fire-proof building becomes more and more imperative. The 
valuation of the cases and collections, as shown by the inventory just 
filed with the secretary, is $17,475.00. 

Among the more important additions during the past two years, I 
would call attention particularly to the following: 

A fine adult male Alaskan Fur-Seal (Callorhinus) and a pup of the same 
species, both from the Pribyloff Islands, Behring Sea; skins obtained 
through Dr. David Starr Jordan, U. 8. Commissioner to the Seal Islands, 
and mounted by Ward. 

A collection of 150 typical rocks from the U. S. Geological Survey, 
especially designed for teaching. 

A collection of 32 mammal skins and five bird skins from Thos. L. Hank- 
inson, class of ’98; the mammals all from Ingham county and collected 
in connection with his thesis work for degree of B.S. 

A fine adult male Mountain Goat (Aploceros montana) from the Selkirk 
range of British Columbia. (Purcbased.) One of the rarest American 
mammals. 

A Parasitic Jaeger (Gull), from Otter Lake, Mich. The first authentic 
specimen ever taken in the State. (Purchased.) 

Parts of two very old human skeletons from an Indian mound in 
Osceola county, Mich.; gift of G. F. Noggle, through 8. L. Ingerson. 

A series of six brain models from Wm. Fuller, M. D., Grand Rapids. 
(Gift.) 

Following is a complete list of accessions to the Museum during the 
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past two years—that is, from July 1, 1897, to June 30, 1899, arranged 
alphabetically according to the donors or persons from whom purchased. 
WALTER B. BARROWS, 
Curator of General Museum. 
_AGRICULTURAL COLLEGE, MICH., 
July 3, 1899. 


LIST OF ACCESSIONS TO GENERAL MUSEUM FOR THE TWO 
YEARS ENDING JUNE 30, 1899. 


C. H. Alvord—Clay-iron concretion. 

H. B. Baker, Jr. —Short eared owl. 

Leonard Banghart—Three rattlesnakes. (Purchased.) 

W. B. Barrows—Various local fish, batrachia, reptiles and birds; col- 
lection of marine invertebrates from Atlantic coast. 

Louis Beck—Opossum, Didelphys virginiana. First record for Ingham 
county. (Purchased.) 

Mrs. E. L. Blunt—Three species marine shells. 

E. E. Brewster—Hoary bat, Atalapha cinerea, from Iron Mountain, 
Mich. 

I. H. Butterfield—Quartzite from Virginia. 

KE. A. Calkins—Indian arrow-head. 

©. E. Calkins—Painted tortoise, Chrysemys marginata. 

O. P. Chapin—Screech owl, I/egascops asio. 

Leon J. Cole—Crystal of franklinite; 2 crow blackbirds—one albino; 
rattle snake and other reptiles; various fish. 

Cole and MHankinson—Rattlesnake; young’ pied-biHed  grebe 
(Podilymbus). 

Fred R. Crane—Large salamander, Necturus. 

W. E. Curtis—Map turtle, Malaclemmys geographicus. 

D. C. Davidson—Indian relics. (Purchased.) 

M. L. Dean—Barred owl, Syrniwn nebulosum. 

A.. F. DeFrenn—Striped watersnake, Regina leberis. 

Howard Edwards—Skull of dog. 

EK. E. Elliot—Large turtle, Chelydr @ ser pentina. 

Wm. Fuller, M. D. —Set of plaster models of human brain. 

OE Freeland, by B. O. Longyear—Large spider, Mygale. 

L. R. Gale—Blanding’s tortoise, Hmys meleagris. 

W. J. Geib—Complete cast skin of large snake, Bascanion constrictor. 

Geological Survey of U. S—Collection of typical rocks, 150 specimens. 

T. L. Hankinson—82 mammal skins; 5 bird skins. 

Dick Harrison—Mole, Scalops; muskrat, Fiber zibethicus. 

M. G. Hillman—Salamander. 

K. EK. Howell—Minerals and crystal models. (Purchased.) 

Wm. D. Hurd—Various fish. 

W. J. Hutchison—Carpenter bee and burrow. 

S. L. Ingerson—Mole, Scalops; young bittern, Botaurus. 

David Starr Jordan, Ph. D.—Two Alaskan fur seals, Callorhinus. 

Dr. R. C. Kedzie—Sample of beet-sugar from Bay City. 

B. O. Longyear—Salamander. 
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C. E. Marshall—Parasite in liver of rabbit. 

Milburn—Large salamander. 

A. A. Morse—Frontal bone of cow with three horns. 

Jason E. Nichols—Egg of Wilson’s snipe, from vicinity of Lansing. 

G. F. Noggle—Human bones from Indian mound in Osceola county, 
Mich. 

Chas. M. Norton—Large salamander. 

R. H. Pettit—Mole, Scalops; bittern, Botaurus; painted tortoise; map 
turtle; frog tadpoles; lamprey; 35 species of local shells; 3 species fresh 
water sponges. 

E. Randolph—Horned grebe, Colymbus auritus. 

J. M. Rankin—Skull of cotton-tail rabbit; meadow mouse; soft-shelled 
tortoise. 

John Scott—Mole; large toad. 

Percy S. Selous—Mounted mammals—wildcat, raccoon, badger, hare. 
(Purchased.) 

V. M. Shoesmith—F lying squirrel. 

FE. E. Skeels—Indian sap-bucket. 

H. C. Skeels—Two moles. 

Robt. P. Stark—Parasitic jaeger (purchased); marsh hawk; young bats. 

C. S. Strayer—Red-horse, Moxostoma. 

H. K. Vedder—Fish. 

Ward’s Nat. Science Establishment—Minerals and fossils. (Purchased.) 

G. A. Waterman, V. S.—Intestinal worms from colt. 

Chas. F. Wheeler—Rare snake, Tropidoclonium kirtlandii; spotted 
tortoise; freshwater shells; basalt pebble from drift. 

Zoblogical Laboratory—2 common:rats; 2 kittens in utero. 


REPORT OF THE PROFESSOR OF ENGLISH AND MODERN 
LANGUAGES FOR THE YEARS 1898-99. 


To the President: 


Sir—The work of this department for the vear 1898-99 has been carried 
on according to the plan entered upon some three years ago and explained 
in detail in previous reports. 

The classes, with the exception of the one in French and the senior 
classes in literature, have all been large, and it has required especial effort 
and application to keep up the careful and minute criticism of the writ- 
ten work, which constitutes so essential a part of our system. 

Jn the Fall term the Freshman class was divided into six sections, and 
the Sophomore into four; but to meet what seemed to be the necessities of 
the situation, two of these Sophomore sectiens had to be united into 
one, making a class too large for the seating capacity of my recitation 
room. From personal experience with this double section and with other 
large classes in my career as a teacher, I am very sure that, for the best 
work in our department, classes should not number over thirty-five. 
In purely lecture work, of course, the number in a class may be 
indefinitely enlarged without detriment; but the lecture, to be of any 
especial benefit, must be supplemented by laboratory work, in which the 
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student comes into personal contact with the instructor. It is to be recol- 
lected that, in the language-work, lecture-room and laboratory are, so to 
speak, combined, and in the exercises of the one hour both forms of 
teaching must enter. Each principle formulated or enunciated must 
be fixed by actual practice, with the student for prime mover, Within 
limits, the larger the percentage of personal work in the class, the greater | 
the benefit accruing to the student. The greatest reproach against our 
public school system is that through its huge, unwieldy classes it ignores 
and in a measure suppresses the personality of the pupil; and for imma- 
ture students the inestimable advantage of the small college over the 
large one lies in the direct, continued, personal contact of the developing 
mind with the cultured intellect and heart of the teacher, leading and 
guiding, it is true, but according to individual.bias and capability. In 
no branch of college work does this personal contact count for more than 
in the study of expression, and I would earnestly deprecate the loss of so 
great an advantage through over-crowded sections. The over-crowded 
section means a lessening of efficiency and lowering of the grade of work 
done, and this we cannot afford. The American manufacturer has won 
his preéminence in the industrial world through uniform excellence 
in quality of output. He knows the exact capacity of his plant and 
recognizes that over-crowding means either a breakdown or inferior work. 
When orders come beyond his capacity, he either refuses them or enlarges 
his plant; for, not to speak of conscience, shrewd business sense has 
taught him that the one thing that does not pay is to injure his reputation 
by poorer work. I fail to see why a school, public or private, should not 
be even more rigid than the factory in adhering to so obviously impera- 
tive a policy. 

The matter of granting credits to high school graduates is assuming 
great importance, and it would be well for us to formulate some more 
definite rules concerning it. Our present custom is to give all high school 
graduates credit for one term of work on our course in English and also 
in French or German (if these languages have been embraced in the high 
school course pursued), and to be governed as to subsequent credits by 
the record the student makes at the College, either in classes or in a more 
or less informal examination when the student first appears at the College. 
In the classes it is no infrequent thing for us, finding a student well ad- 
vanced in the work of his class, to advance him without request on his 
part; and when a request for advancement comes, it is always carefully 
considered, the student never being refused an opportunity to prove by ex- 
amination his fitness for advancement. The examinations are untechnical, 
and are designed solely and simply to discover whether the student has 
the general knowledge and actual facility of expression commensurate 
with the grade of work to which he aspires. I am perfectly sure that in 
these examinations no student has ever been held back when subsequent 
developments have not demonstrated the wisdom of the course pursued. I 
am not so sure, on the other hand, that men have always been benefited 
by the advancement they have received. It should not be forgotten that 
in our courses the question is, not what a man has been over nor even 
whether he has received from a given study the usual amount of general 
culture and training, but always and everywhere what of the subject has 
he assimilated? what immediate and practical application of his: knowl- 
edge can he make? The only change of policy that I can at present recom- 
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mend is that a record be kept against each high school represented at the 
College, and that credits for any high school. be increased or diminished 
according to the increase or diminution of efficiency shown by the records 
during the previous year. 

I wish to have it here a matter of record that, while the department 
is eredited with a number of assistants, only two persons (one of whom is 
myself) devote their entire time to the work of the department. The ar- 
rangement is not an ideal one. Necessarily, where a person is employed 
at two different kinds of work, the one will take precedence while the 
other is regarded as secondary. This gives rise to many complications, 
and were it not for the exceptional tact and capability of those now hold- 
ing this difficult relation with the department, the situation would soon 
become impossible. I would respectfully recommend that in the future 
arrangement of work such diffusion of energy be avoided, or that a more 
careful allotment of time at the disposal of the department be made. 

The work of the year has proceeded pleasantly and harmoniously. We 
have great cause for congratulation in the personnel of our force. The 
work has ‘been energetic, conscientious and successful, and has enlisted 
the cordial cobperation of the student body. 

For the coming year we propose to arrange a graduated system of read- 
ing in literature ‘through the four classes, using it as a basis for. much of 
the written work in English. 

Respectfully submitted, 
HOWARD EDWARDS, 
Professor English and Modern Languages. 
AGRICULTURAL COLLEGE, MIcH., 
June 30, 1899. 


REPORT OF THE WOMEN’S DEPARTMENT, 


T'o the President: 


The Dean of the Women’s Department has the honor to submit the fol- 
lowing report for the College year, September, 1898-June 30, 1899: 

The present incumbent of the office of Dean took charge of her work 
September 12, 1898. Mrs. J. L. K. Haner continued her instruction in 
sewing and Mrs. Marshall retained charge of the work in music. Miss 
Ellen R. Rushmore, a Smith College woman with special training'in her 
subject at Drexel Institute, took up the work in domestic science which 
had been begun so well by Miss McDermott. Miss Bertha Ronan, coming 
from the Normal School at Ypsilanti, organized the classes in gymnastics. 

Physical Culture—This work has been carried on enthusiastically by 
Miss Ronan. All students in the Women’s Department, except a few 
excused by the President of the College, have taken the exercises in 
gymnastics. The examinations given at the close of the year show a 
marked improvement in the physical condition of women who have done 
the work under Miss Ronan. 

Music.—The number of students receiving instruction in music during 
the year shows an increase in comparison with formef years. Mrs. 
Marshall is still in charge of the instruction in piano and chorus singing. 
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The College chorus under Mrs. Marshall’s direction has furnished 
music for various occasions, notably Washington’s Birthday, Decoration 
Day and the chapel services on Sunday mornings. 

The following tables indicate the number of classes and number of 
students in domestic art and domestic science: 


DOMESTIC ART.—MRs. J. L. K. HANER. 


f No. of hours No. of 
Class. Subject. Term. a week. students. 
Rreshmaneos==-2--c IW.O0GWOrk=. 22-42-52 55 Mel eee acne ee ee eae 2 42 
Sophomores Ler SG Win Geeeessceeeee eae : 4 23 
Juniors saee | :Dressmaking yss22-. o>. 4 16 
Juniors-- ==.) Artineedle work. ==2-- Eee 2 4 20 
Juniors-_- NMillinerysese=--eeee— Springer es eee 4 16 
DOMESTIC SCIENCE.—Mtss ELLEN R. RUSHMORE. 
. No. of No. of No. of 
Class. Subject. ORES divisions. hours. Students. 
Hreshman= 22:2 Cookery22- n S}e29) Dee eee 3 4 50 
Hreshmani ==: y-23= Cookery-o2 os ee Wanters=2222- 3 4 46 
Wreshman: ___.---=- Cookery.) -22- 2-2 S\pringes------ 3 4 43 
Sophomores-.------| Household economy-| Fall---------- 1 1 17 
Sophomores. -----_- Household economy-| Winter------- 1 1 16 
Sophomores. .-.-.--| Household economy-| Spring-------- 1 1 14 


The work of the Dean of Women has varied. Fall term, class work ten 
hours a week; Freshman, English. Winter term, class work one hour 
a week, English literature with Seniors four hours a week. Freshman, 
rhetoricals two hours a week; Freshman, English. Spring term, seven 
hours a week; Freshman English, and last two weeks of term five hours a 
week; Seniors in English literature. 

In addition to classes, her work has been to grant permissions, sign 
excuses, general responsibility for the women in her department. Super- 
vision of Abbot Hall and care of finances help to make up the duties 
of the Dean. In addition to this she has visited and spoken at 
Farmers’ Institutes at St. Johns, Dearborn, Ann Arbor and Pontiac. 

In the Winter term Mrs. McCallum was engaged to do some work in 
Abbot Hall formerly done by students. Previous to that time no one had 
been in the Hall to meet visitors or callers. This, too, was one of Mrs. 
McCallum’s duties. 

The number of women entered for work during the year is ninety-four. 
Three women were granted the degree B. S. and one the degree M. S. on 
June 16, 1899. 


EQUIPMENT. 


Tools have been added for Mrs. Haner’s classes in woodwork. For the 
laboratory kitchen we have bought silver to the amount of $53.98, table 
linen, towels and a few dishes. In the office of the Dean a desk, a chair, 
a dictionary and a book-case have been placed. Dr. R. C. Kedzie has 
made a gift of eighteen books to the Women’s Department. Of these 
books a large Shakespeare concordance is most valuable. 

For these books the department has bought a book-case for $5.00. <A 


‘ 
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large etching of Rheim’s Cathedral is another item that will add beauty 
to the parlor of the Women’s Dormitory the coming year. 

The most hopeful feature of the Women’s Department is not the 
certainty of a new building just granted by the Legislature, but the indica- 
tion that there are women all over the State demanding the room that this 
new building will afford. 

MAUD RYLAND KELLER. 
Dean of Women’s Department. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


DEPARTMENT OF DRAWING. 


To the President: 


Dear Str—I have the honor to present herewith a report of the work 
done in the Department of Drawing for the College year ending June 16, 
1899: 

During the first two terms the classes of the mechanical freshmen were 
in charge of Mr. Chace Newman, and, though I was in class frequently, 
the work was carried almost entirely by him. In the third term Mr. New- 
man gave the same classes instruction in blue printing, and prepared work 
for the ensuing year. 

The classes of the Sophomore women in drawing have been in charge of 
Miss C. L. Holt. With very few exceptions the students have shown en- 
couraging interest in their work and made commendable progress, more 
so than in a corresponding period last year. In addition to this, Miss 
Holt instructed the classes of the Agricultural Freshmen in freehand 
drawing four hours per day during the Winter term. 

I have had charge of the classes in descriptive geometry, have in- 
structed the Agricultural Freshmen in freehand drawing, and conducted 
classes in graphic arts and the history of art for Junior women. The last 
two being new subjects, have required all the time I could give them in 
preparation and looking up illustrations. The College is lacking in 
illustrative material, which is the life and soul of such subjects as those 
last mentioned. We have twenty-five beautiful photographs of Greek and 
Roman art, and something over two hundred lantern slides of sculpture 
and architecture.. Prof. Barrows has kindly allowed the use of his 
lanterns and class room on several occasions. ¥ 

While the work in the department has on the whole been fairly suc- 
cessful, the statement calls for qualification. I have little to complain of 
in the results achieved with the mechanical students, though even in 
their case there have been frequent interruptions of the regular work 
which have been detrimental. 

Faithfully, 
W.S. HOLDSWORTH, 
Assistant Professor in Charge. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 
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DEPARTMENT OF ECONOMICS AND HISTORY. 


To the President: 


It gives me pleasure to transmit to you the following report of work 
done in the department under my charge for the year ending June 16, 
1899: 

Owing to certain alterations in the course of study for the College, the 
Agricultural and Women students in the Sophomore and Junior classes, 
numbering 115, received instruction in English history during the 
Autumn term. This number was divided into four sections and met with 
me five times per week. 

During the Winter term a class of fifteen Seniors elected political 
economy and met for recitation five times per week. Gide’s and Walker’s 
works in Economics were the texts used. During the same term a class 
of twenty Juniors met four times per week for the study of civics, using 
Fiske’s Civil Government and Hoffman’s Sphere of the State as text- 
books. 

The changes in the course, noticed before, were responsible for a large 
increase in the work of this department during the Spring term. An 
assistant, Mrs. EK. A. Blunt, was furnished me and the work divided. 
Mrs. Blunt met three divisions of Freshmen each day in English history, 
while a class of Seniors in United States history, a class of Women Sopho- 
mores in general history and a class of Freshmen in English history re- 
cited to me. I wish in this place to express the desire that a better divis- 
ion may be made, if possible, of courses in this department, so that the 
work of the Spring term and that of the Fall term may not be so illy pro- 
portioned. 

Respectfully submitted, 
WILBUR O. HEDRICK. 
Assistant Professor of History and Political Economy. 
AGRICULTURAL CoLLEGE, MIcH., 
June 30, 1899. 
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TWELFTH ANNUAL REPORT 


EXPHRIMENT STATION 


OF THE 


STATE AGRICUCTURAL COLLEGE OF MICHIGAN 


UNDER THE HATCH ACT 


FOR THE 


EXPE RIMENDE STATION: 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of the 
Experiment Station for the year ending June 30, 1899: 


Dr: Cr. 
lye 1 S98— No halanicevon mamdien ma ceieen ae senecie cel $1,700 52 
July 9, 1898 received from U.S. Treasury.......... 3,750 00 
Oct. 21, 1898 received from U.S, Treasury.......... 3,750 00 
Jan. 4, 1899 received from U.S. Treasury.......... 3,750 00 
April 15, 1899 received from U.S. Treasury.......... 3,750 O00 
June 30, 1899 license fees on 73 brands commercial 
THAT LVASIHS “A eiolieo aba biole.oic Baca uneviie coc 1,460 06 
miscellaneous receipts, mostly farm 
DLO AUIS Pry se rete et aaron ston vote lee tees 903 O07 
June 30, 1899—By disbursements as per vouchers filed in 
the office of the State Auditor Gen- 
Caer arebes Nas Sar ene yh REE Sean nS eg Nata Tee ens $18,167 93 
duly 41, 1899 balancevon hands. ocr see ec oe SUN SA 895 66 


$19,063 59 $19,063 59 


The bulletin list has been revised, with the requirement that all receiv- 
ing same shall make personal application by postal card or otherwise. 

Twenty-five thousand copies of station bulletins are now issued and the 
demand is increasing as farmers learn of their value. Several press 
bulletins have been issued and special information in bulletin form has 
been sent out by the station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION. 


Salaries: 
Directorsand:. AdMMIS CraDiVelOMIUCEES Hpi. cel nel ne te stecrh ele $1,008 33 
SSVG(Z) AGU TK OPSIIEN 1 Eterna MRE CREEL CNC AIA rar Ser Re EecedhaN eee 4.308 34 
SSISTANUS ELOMSCLEM[ IC) Statianys seis penne ie iecieniche ioe oie 2,997 50 
Specialvand temporany Seiviceseas nec telecine 101 56 
— $8,415 73 
Labor: 
Monthly employes, 3; average rate, $35.00.............. $1,260 00 
Dailyeand hourlyacmp]l Ovesssare aceasta ite ate e aay 2,036 19 
—. 3,296 19 
Chemical supplies: 
WHEMICASINTS Rae ec Mer ays Re aa ele camo era in cyaieieeile $341 17 
—- 341 17 
ELA fabONeS ay CCCs ia rate cet Meco tar name enna aes Bona er RL en Hana a alabelauth « $87 25 
——-—— 87 25 


CGarricdeLOrwial Cavey tetera isk Cre oe ee ere le OL ees uae $12,140 34 
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Broucltionr ward coe nacion. carla ieee ete oo aa calon oeso aay severe a $12,140 34 
Seeds, plants, and sundry supplies: 
PNAC ULL EMEA ics oe cz ve les ave to apet sera se fafetrar tense usta erat a ietowa atlane toretene $269 08 
EVOUULC ULM TAN eto 3 oe ehcsis ole crete a sieves Seuss exey snes ohn Oiehat etree ee 79 47 
IMTS COL ATI COUS eiccsreystsvcisyers' sole iat. oitele al srewcteveliojete teltersone te scistel <tellsises 56 39 
————. 404 94 
Tools, implements and machinery: 
RED AUS pare se ai syare alos ee cep ee we Seatel at asone Geoia lake chee sehiber ee eae $54 25 
IGS DDURO EES a4 dus. poo Daa ericloucc-oMoR luda dd cs Selb 35 74 
= 89 99 
Furniture and fixtures: 
eer OM TO Ds GESKy erect. oieie os alehehess ttlencre Sl blake aerate ene cuted obabe vert $30 00 
SUG yeah XIE Stvysy-Ronisrscs metas sotona aia cuctie alinics te polapetinte ietrenewoystaneuey arts 30 24 
—. 60 24 
Scientific apparatus: 
SUM EM AS UP PLOS rats ss ictete have pualett Sioholas ever sare) ols icMalotel etal cies mete $204 26 
—_—_—_— 204 26 
Live stock: 
(QENHERE DS 5 EAB oe iglesia i, MUM RI ON Dp $255 77 
IBROTES SS AaB ois ae oR NRC Lh Mee PEN Ceer oP ae ots ae 3 60 
NS VWAD AXE eesieee soi oral ace ea ae RPI Rar a CURR A ry CE a RR Oe Ae lr 33 75 
SSUNIMOMTET OS Bie ets ee AT a ce oe oaeheh site enchote epestanchs vets s ten clea netometersuere 15 00 
EL OMUIUUT IY, cts caiick ch as Susie syste ch ais sive Sie ole enchs tevebelenesensueheiecs lato ats sheie tet eee 205 
—— - 310 17 
Traveling expenses: 
hay GUHA VSO OE SuenMOa Ay Oelen Goes sacondadacocacguueos 466 98 
a 466 98 
Continzent Expenses is see cale cnetaicrse Ae ceekete arn ens Te isles $17 84 
— _ 17 84 
OStICe ran AMS taLtlON einy anu Acree tm Rtas ara eieirsiois os Ce Ia noite aes 156 18 
NETSTAT GE XIDLESS fp ors yet roises sates erasers nae sere 6. Devehea olathe. Seitbar aawer ean 189 34 
SFREATSUUU CTS pps ezte ERO PER AUS Antone cder abc ghee Soc pis NCS vt os AL oe, ee oe aloe a 130 50 
SO CIMT OBS ETS eras eis, occen es cio seebeie Gls aera a ees aicclestie yas peu c. wed eve ane erased obewe repos 634 41 


DISBURSEMENTS OF EXPERIMENT STATION—-MONEYS OTHER THAN RECEIVED 
FROM UNITED STATES TREASURER. 


SS eae TRIG Siete ea sycilsy sie stents laine eaaar cian ln nyc Regia Mee ey av alba NL I ui be $755 85 
ILE OCI “see CCT OR ER RRO TERROR or RIC ort RMN PET nen EIDE ec aati ee 1,467 50 
J2\bila) ie OO CMA AIA ARR tRIPE SE Node os Serie Clemo SCa soley chante Cena 10 50 
POSTAL eC LAINGYS LATION RY ss Shin tere Sites eal eesle vireie aye uteten coewers loko fe, er 101 63 
LCI S GRAM RE XPRESS: ys kiaeloaretexe ito ekeuel sere Biers eis be olisidgow ancl S06 11 57 
SENOS [Ove have! Snoeohera hoya whee Abies Gens aa ooadoUood se 504 58 
PEG TEGHIN ZETEC yee ene rey cel casichia. ie hcey cer shave sae! A ata) Sadia e Re GaN RS OA stiee eoede 24 09 
Toolssnnmplements and machinerye cs . oc aos us cere cscs cere 26 09 
JENSere ba ve? rie Ub OES Oech, ofa Ih kone BEARD AEC Nee Bini teem nr obepceretchy osoic 124 29 
ETN CO Neer ar abstr euel crate te te.r0, ate toahateveue cians ooetey hrcite wel oe euena Pinatas 5 36 
LENEIMAVIGS| C51 Rees ces oes a ee ER Es OR oe Oe 7 00 
PE ave MMO Ke Xp) CTSES). mtys ahiciace one a eok ©. Ses) iaeiey chatisben oe easuaehs Rite 17 20 
SELEMMM CEA PALA TIS Mpe-yacls acta chaie o Steeuciotlncietoliione ak oinekens 73 73 
ContinsentVEXPENSES eMac setae sk kel ad a aT eee 388 54 

oe - $3,167 93 
Baan cerns hand merit id a risicieye stirs tie ache eet On 895 66 


1 RYO 2) Wess ee an oy RO A Sea PR en RAR STN WL Ue tS $4,063 59 


EXPERIMENT STATION REPORTS 


SUMMARY OF TOTAL DISBURSEMENTS -CLASSIFIED FOR DEPARTMENTS. 


BU Ginesvandsrepairs con OUIladime seers ceteris serie racer ici cia creielcnste $131 
PUPA TE ATE Vane franete enc bes ste'isy enscc Reeser sie ee eileen ciokh Se cuetlen dca Ray ahel-e) see Melee Sates tne fol weal see ae rr® 254 
TESTED oes BIE AA theo AUIS Menno cera CMe sen Armen Cech Lean eae Essa Eesti 4,173 
(GAUSS eh eel ee yc ei sectors omer ey ste ietietises ol CHa ou ene tesa nue ih ae tae eM EVO Nene aL a 805 
CVE TT Ca ere yee ster Net PMiar steal antl ooaeyaks dol cena ost ateisemau ah Gee nel eoeue ee icons tans tate kota tateRantes 322 
PES OUT CAM eis. es eyelets sa) ch eyenah oa al etone (5, ila sane te eoltc sa pans elias Star anlavs ic voriapie to ae cubes lonienleeaere ee 5 
OOO LI CAM N eae eee pe Meee am ascii mnt Cac Meer aus: chen Mucnae m tame icuehie AA Reis loaah MN hate vege 138 
\WGIGTIITENE EN op BAtserie riais Element een Une Tete iene ints ain gare GRR eS AS iT aay ALU eed ceed 755 
NOMtM MEA VETS ACO! re iceuseuecaets ahsievev< aie beveys) etetauene taencnaia cake teheeteee no seerrert avy ca tacie 1,988 
FSICIGNTETIGIS) TR we Pas ree ee ee CRD ERE an Sate ie emnamaig Cape Unwin emia es LUE ra Shao ptencges atntc et 9,011 
PANT) Lea TeV arsenate cos She otsire” ses foiceyater Ses etescauren ste ohol cheater aetece teas) /o enone ase Cee MaMeate ee uansit te 172 
COVETI Gey), 5 Soe rete ierey Rene mst i Lot rae un UREN TERaee OOD. te Bua h eee WO oven i aN eet Ty. Talay 501 
SS UIN OUT yaeectens cose ep cients ices spbeapedsy welt rae: poy seating w ialey letiavamcwentects hs ie)yai eo Avan caw hns ctu acatte Sueur 81 


ERO TATE SN tae esol che des eer eater epee tie GEA Ck ites ee NSE a asl caine ASL ee ay Sl $18,167 


REPORT OF THE DIRECTOR. . 
To the President: 


The period covered by this report begins November 1, 1898, and closes 


June 30, 1899, except as to the bulletins published. 


There have been issued in the year ending June 30, 1899, the following 


bulletins: 


No. Title. Author. Department. Pages. 
162 Horestry Bulle tines = esse. sense eee ae Se@veraleee === sees MES wee Ny A ck ane 39 
163 Strawberry Culbureseves =e seen sees L. R. Taft and H. P. 

Gladden! ==: ---_-| Horticultural = 37 
164 Methods and Results of Tillage__._.-....-.. | M. W. Fulton-_-_-_--_--- Agricultural .__.__- 20 
165 Draft of Farm Implements---_.--_..-....---- NEW Hulton eee Agricultural ______- 4 
166 AGGrade Dairy Eerdese see ane wee seas eee CoD Smithe222 23) Agriculfuraleeso 12 
167 A Discussion of Farm Dairy Methods. --_---- (Goweh, Mian as tet =. | Agricultural e 14 
168 MiGhiganibiriitulels tees seen eee eee ee ae Th Waibessce see ee oe Horticultural -_--_- 14 
169 Notes from the South Haven Sub-Station_-| L. R. Taft and T. T. 

TSViONt= see sae Se Horticultural .____- 110 
170 Viegetable TeSts for, 1898-..---=-..-22._...-..| L. R: Taft, A. P.Glad- 

den and M.“L.Dean) Horticultural __-___- 33 
171 Bushilruits TOri8980 >see seca ee eee eees L. R. Taft and H. P. 

Gladdent=2=2- a Horticultural __-_-- 7 
172 Combating Disease Producing Germs------- @. =. ‘Marshall: = 22—- Bacteriological ___- 27 
173 Killing the Tubercle Bacillus in Milk___-_-_-- C. E. Marshall_------| Bacteriological _-__- 11 

The following special bulletins were issued in the same period: 

No. Title. Author. Date. 

9 Pa rinWACCOMNtS Estee ae erate nade ave LEE C. D. Smith____........__....| November. 1898. 
10 jugar Beets: se sac Sek ee ey oe ht a C. D. Smith and R.C. Kedzie| January, 1899. 
11 AMA SE Haney Gyr I Mxoy Acre UM eras ell ee se Ol Spee Meni ee EE ee March, 1899. 

12 Sprayine.Calen@ans =e eee ce ee eee aioe Reha ites eae eee March, 1899. 

Press Bulletin No. 12, Treatment of Wheat for 
Srp st ses ee ass MO ek ee C@:D:Smith and Cl. Wiheeler|-- 22-2 ------ 22222. 
Elementary Science Bulletins as follows: 

No. 5 Branches of Sugar Maple and Beech as seen in Winter._-_----_------ a Sia Cea! W. J. Beal. 
Noma otatoesmmRutaBacas and uOnionsess. sass te yen een Sek eRe ee ee W. J. Beal. 
INOS er Lconventionyof Lreesrin 1898s ere ene : Se ele eee DUS LS Aes eee ae ee W. J. Beal. 
NOMSEs KCOMVeNntloniole Dreesrcint1 899" sa-5 ses yt Seen Ce ee a eee ane W. J. Beal. 
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It is gratifying to report that there have been no changes in the work- 
ing force of the ‘Station during the period covered by this report except 
that Mr. M. W. Fulton, who has had charge of the work in soil physics, 
left the Station in December, 1898, to take charge of a dairy farm near 
Detroit. 

In nearly all of the divisions of the Experiment Station the continued 
work planne -d in the years previous has been carried forward, if not to 
completion, certainly to advanced position. In the Agricultural Division 
the experiments with Indian corn testing the influence of thickness of 
planting were repeated. The former work is reported in Bulletin 154. 
The same distance apart of rows was used in this test, viz.: in Plot 1, 
seven inches apart, the plot being sown with a grain drill every tube sow- 
ing; Plot 2, fourteen inches apart, each alternate tube of the drill sowing; 
Plot 3, twenty eight inches apart; Plot 4, forty-two inches apart; both 
latter plots being put in with a grain drill; Plot 5, in hills forty-five by 
forty-five, and Plot 6, rows forty. five aniches apart and hills twenty-two 
and one-half inches apart in the row. The vields per acre both of green 
forage and of dry matter, and finally the yield of protein per acre are 
given by plots in the table below. 


‘ 


NG No. Stalks in 100 Stalks per Yield per acre, Dry Matter per | Protein peracre, 
j ft. of row. acre. pounds. acre, pounds. pounds. 

J 205 153,082 15,816 4,295 63 209 25 

2 176 65,713 17,938 5,129.24 272 50 

3 189 35,284 19,816 5.923 00 377 56 

4 185 23,025 16,571 5.533 05 390.75 

5 123 14.312 20,943 7,428 48 657.12 

6 243 28,250 24,409 7,744.98 517.94 


The gradual and important increase in the yield of both dry matter and 
that most important element, protein, as the distance between rows and 
between individual plants is increased is significant. It confirms similar 
results obtained in the past two years and with them goes far to demon- 
strate the proposition that to obtain the greatest yield of valuable 
nutrients it is wise to plant corn in rows fully three and a half feet apart, 
either in hills equally distant or in continuous row, the kernels being 
between six and nine inches apart in the row. It is folly to drill in corn in 
rows so close together that the ground can not be cultivated nor the sun 
gain free access to each plant. 

The test of the grade herd still continues. The economic success of last 
year’s operations was reported in Bulletin 166. It was shown that al- 
though the herd was brought together quickly without opportunity to 
select individuals from a large number offered, still the average yield 
was over six thousand pounds of milk and three hundred pounds of 
butter per cow for the year. The herd is improving in physical condition 
and good results may be expected from it this year. 

The establishment of several costly beet sugar factories in the state in 
1899 calls for renewed energy in the experiments related to beet growing. 
In 1898 the work of the preceding year was continued as far as sending 
out beet seed, furnished by the Department at Washington, was con- 
cerned. In addition careful account was kept of the expenses of grow- 
ing a crop and the net profit therefrom. 

In the matter of the introduction of new and valuable plants, mention 
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should be made of the hairy vetch, referred to in Bulletin 149, as giving 
some promise when sown with oats in field No. 8. We have tried the 
plant more extensively since that time and it gives promise of becoming 
2 valuable addition to the list of legumes to be used as a green manure. 
Rape continues to be an invaluable forage crop for sheep and is well-nigh 
indispensable as an autumn forage plant where a large flock is kept on a 
farm too small to furnish a large acreage of ordinary pasture. Many 
letters from widely separated sections of the state show that it is being 
introduced quite generally on the farms of sheep owners in Michigan. 

Clover has proven a failure generally over southern Michigan, yet on 
the College farm the seeding of 1898 offers a good stand in the spring of 
1899. This fortunate condition is due to the fact that the main field of 
clover is virgin soil, and that the plots sown on poor sandy soil were 
sown without a nurse crop, again calling attention to the value of this 
method of securing a fair crop of clover hay in a bad year. 

As mentioned in the last report of the Station, much of the energy of 
the Agriculturist is devoted to the solution of questions relating to soil 
fertility, methods of testing present fertility and means of increasing the 
productivity of soils by the application of either barn-yard manures or 
commercial fertilizers. 

The loss of the peach trees in the northern portion of the “fruit belt” 
along the western coast of the state has called attention to the wisdom 
of carefully selecting locations for peach orchards before planting ex- 
tensively. 

The energies of the Bacteriologist have been absorbed by the experi- 
ments in tuberculosis at the College and investigations as to the cause 
and treatment of so called hog cholera at various outbreaks over the state 
at large. The work along the latter line is very far from satisfactory, 
because lacking in definite aim. The investigations so far have clearly 
pointed out that the germ causing one outbreak is different from that 
causing an outbreak in a herd, it may be not far distant from the first 
one. The microscopic symptoms in the two cases may be nearly identical. 
but Bacteriologists find a distinct germ in the two cases. We cannot 
therefore, hope for very immediate and decisive results from the work 
carried on along this line, but the financial losses due to these swine 
diseases are so great that the work must be continued until we know the 
cause of the disease and the means of prevention. 

At the date of this report Mr. Marshall is studying in the laboratory of 
Dr. Alfred Jorgenson in Copenhagen, and we hope next vear to undertake 
the work with added skill and energy. 

The South Haven sub-station has made its important impress on the 
fruit growing interests of western Michigan, largely because of the unique 
ability of ex-President T. T. Lyon. It is painful to record the close of his 
life work, and the necessary severing of the close bonds that have bound 
his genius to the work of the Station. I shall leave it to others to fitly 
characterize the invaluable services he has rendered his State and his 
country. <A fit eulogium could hardly find place in the dry and didactic 
pages of an official report. Since the acceptance of his resignation the 
work of that sub-station has been carried forward with ability by Mr. 8. 
H. Fulton, a graduate of this College in 1897. 

The codperative experiments in the Horticultural Department have 
been somewhat extended in the year 1899. Certain fruit tree diseases de- 
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mand experiments in the orchards of commercial fruit growers. I am 
glad to report that the practical horticulturists cojperate with the Station 
in carrying forward this valuable set of experiments. 

An interesting detail of experimental work is the breeding of bees with 
longer tongues, by the apiarist. It is to be hoped that the continued 
selection and breeding will result in the development of a race of honey 
bees able to extract nectar from the clover blossom. 

I submit herewith, as part of this report a statement by Prof. Mumford 
concerning the livestock experiments for the year ending June 30, 1899, 
and the regular stated reports of the Agriculturist, the Horticulturist, 
the Chemist, the Apiarist and a full set of the bulletins issued during the 
year. 

Respectfully submitted, 
C.D; SME 
Director. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


REPORT OF THE AGRICULTURINST. 


Professor Clinton D. Smith, Director of Experiment Station: 

I herewith submit the Annual Report of the Agricultural Department 
of the Experiment Station for the year ending June 30, 1899. 

The work of the agriculturist for the period covered by this report has 
been confined more to planning and inaugurating than to recording re- 
sults. 

The department has under its charge a portion of Field 3, set aside for 
experimental work some ten years ago, and divided into one-tenth acre 
plots, the whole of Field 6, about three acres of muck land in Field 13, 
all the College woods, and the pine plantations along the west line of 
the farm and in Field 21. There is a small, well arranged barn for the 
storage of grain and tools, and the preparation of seeds and fertilizers. A 
pair of horses which do practically all the work, and a few tools make up 
the equipment of the department. Two men are employed during the en- 
tire season, and four students during the summer vacation. The above, to-- 
gether with the students assigned to the department during the Spring 
and Fall terms, make up the labor force of the department. 


SHRINKAGE EXPERIMENT. 


An experiment to determine the shrinkage of stored grain and hay has 
been completed, and the results are ready for publication. 

Considerable quantities of clover hay, timothy hay, oats, wheat, corn, 
and Hungarian grass seed were carefully weighed and stored at harvest 
time, and again weighed after being stored for a period, to determine the 
loss. 

Variety tests of wheat which can only be conducted on large areas are 
being made on the College fields. The work of this test so far as it ap- 
plies to the simple production of the wheat crop is done by the College, 
the Experiment Station attending only to such details as measuring the 
ground, preparing the seed, weighing the crop and noting and recording 
the results. 
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CLOVER. 


Plots of alsike, Russian, mammoth and June clover, sown in May, 1898, 
have withstood the winter and promise abundant crops. Two plots of 
sand lucerne, medicago media, were cut June 1st, yielding over two tons 
per acre. This is a new plant with us, but it bids fair to take a promi- 
nent place among our forage and hay crops. 

In 1896 several experiments were begun, consisting of continuous crop- 
ping with wheat, corn, grass and clover, continuous fallow, and the fol- 
lowing rotations: 


Two year—Wheat, clover. 

Three year—W heat, clover, corn. 

Three year—Wheat, clover, potatoes. 

One year—Rye and beans. 

Four year—Oats, wheat, oats and peas—rape. 


All of the above are being carefully maintained in duplicate on plots in 
Field 3. 

On another series of plots on which a fertilizer test was begun in 1894, 
a soil test experiment with fertilizers has been inaugurated, the object 
being to determine to what extent our soil is exhausted and what 
materials we must apply to keep up the supply of available plant food. 
The plan of this experiment accords with the one suggested by the office 
of Experiment Station, and is substantially as follows: 

The area to be tested is divided into plots of equal size and uniform 
fertility. Three of the plots are fertilized with the single elements— 
nitrogen, phosphoric acid and potash; another three with combinations of 
two elements; and another plot with all three elements. As a source of 
nitrogen, nitrate of soda was used; of phosphoric acid, dissolved phos- 
phate rock; and of potash, muriate of potash. For the sake of com- 
parison, stable manure and commercial fertilizers were each given a plot, 
while several plots were planted without the application of any fertilizer. 
To make this experiment more complete and give it a more general ap- 
plication to our Michigan soils, the department offered to furnish fertiliz- 
ers and superintend the work on a limited number of farms in the State. 
This offer was promptly accepted, and soon more than enough applica- 
tions were presented. The following men are conducting these experi- 
ments on their own farms: 


Ibe IBS WENO poo ede uame caer Dryden yar eee Lapeer county. 
IEC GK CIE Ol gators oe air Seana Smee pues Orion yer ones nee ce Oakland county. 
IBLALKCGe) IEloullh ys o dooeaeomude Wit Ca se ee eeeitea shale Macomb county. 
Gleni@ 7 Lawrence. 2.5. 5.4.26 Gq qs niiee peed eee aare aay Washtenaw county. 
BAW SERCO ayestae cmicticiersociereets ROW. Hes cls ewsletgey tarecops eves Livingston county. 
Ibe 15, BUao a OSC, sos coondoouN Bast Cooperaciseaeecce sc. Kalamazoo county. 
ING DAK CIR A Ras cadboobeoac ot IDO EOTONS. Coacontcdadbooe Cass county. 
Jele Wile 1GhoVe HEN Soe con ond aod c Kendall erin tcc. sleet Van Buren county. 
El Ds Wiedther wax... vices SWUM ey cies eter svt tan wlohe ocean Ottawa county. 
iE oteadmanieseerr eee. Manistee neces sus oe Manistee county. 
ON Cs Wiheeler tps sicleri near IB Yer (a btiayorye elec aay AGE eee Tonia county. 

IMT tebe, eaters cycccretsrselaysts Mancelona........ Bea NGL Antrim county. 
Iby Jey, Whllieionrise 5 socgplceoande Otsego Lakel i oeies5en. Otsego county. 


The same experiment is being conducted by M. H. Lapham, under 
direction of the department, on the Parmelee Farm, opposite the College. 
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SOIL TEST ON MUCK LAND. 


A portion of muck in Field 13 is being treated with a variety of appli- 
cations to determine its requirements and the crops best adapted to it 
under the various treatments. This soil is similar to large tracts of muck 
land in the State, which, though subdued and planted do not respond 
with profitable crops, and the department proposes to carry out the work 
on this line until some definite results are obtained. 

The care and supervision of the College woods and pine plantations 
occupy a portion of the time of the agriculturist and his working force. 
The dead and dying trees are being cut into wood, and the young trees 
allowed to grow. The pines receive frequent cultivation, and are growing 
nicely. 


SUGAR BEET EXPERIMENTS. 


Investigations looking to the solution of many of the problems con- 
nected with the sugar beet industry are being made. Testing of varieties, 
and methods of cultiv ation, the fertilizer problems and the growing of 
beets for seed are the principal lines of work being carried forward ‘this 
season. 

During the winter of 1898-9 the Agriculturist devoted nine weeks of his 
time to Farmers’ Institute work, 

Respectfully submitted, 
J.D. TOWAR, 
Agriculturist> 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


REPORT OF EXPERIMENTER WITH LIVE STOCK. 


To the Director: 


I have the honor to submit the following, concerning Live Stock Experi- 
ments for the year ending June 30, 1899. - 

The question is often asked to what extent can silage and sugar beets 
be fed to pregnant breeding ewes without being followed with unwanted 
results. It has recently been a question of dispute as to whether roots 
or silage are best for breeding ewes, taking everything into consideration. 

It was to discover data leading up to the solution of these two ques- 
tions that the undersigned planned an experiment as follows: Twenty- 
four Shropshire ewes were separated into two pens of twelve each. One 
pen was fed, in addition to a grain ration and hay, sugar beets. The 
other pen, silage. 

Observations as to general health and condition, loss or gain in live 
weight, were frequently taken. The ewes were carried through the 
critical time of lambing so that we might observe deleterious influences 
if they were exerted by the feeding of the succulent foods named above. 
The quantity of roots and silage varied, but on the whole averaged 
about three pounds per head per day. 
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It was found that when the same number of pounds of silage and roots 
were fed there was a marked tendency for the ewes fed on silage to gain 
in weight, while those fed on roots about held their own. The ewes in 
both pens were large Shropshire ewes averaging from one hundred fifty 
to one hundred seventy-five pounds each. 

The ewes were all in good thrift at lambing time and were singularly 
free from the difficulties of lambing not infrequently causing much 
trouble and serious losses. 

We concluded that there need be no bad results following either the 
use of silage or sugar beets in the winter ration of breeding ewes, but 
that there is a decided advantage. 

Such feeding should not be excessive. We much prefer restricting the 
amount of sugar beets or silage in the ration to about three pounds per 
head per day. 

In the trial of feeding skim milk to pigs it was found that where fed 
to a mixed lot of fifty hogs varying in weight from fifty to two hundred 
pounds, and when in conjunction with corn meal, that the skim milk was 
worth about fifteen cents per hundred pounds, with hogs at $3.60 per 
hundred weight. 

For the benefit of those who may be watching with interest the experi- 
ment in soiling sheep in No. 14, I may say that thus far we have found 
rye, oats and peas, rape and sorghum the most useful plants for this pur- 
pose, and of these rape unquestionably stands at the head. 

It has been shown that good mixed grass pasture will keep the sheep 
up in better condition than will rye pasture. 

We believe the experiment has been carried far enough and long 
enough to show that it is not practical except where a failure of pasture 
makes some such provision necessary. 

We are now preparing a bulletin on wool which will be forth-coming 
in a few months. 

Respectfully submitted, 
HERBERT W. MUMFORD. 
Assistant in Agriculture. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


REPORT OF THE HORTICULTURIST. 


To the Director: 


I have the honor to present the following report of the work of the 
Horticultural Department of the Experiment Station for the eight months 
that have elapsed since the last report was made. Owing to the fact that 
the report made in November, 1898, covered the experiments made dur- 
ing the year of 1898, I can only outline those that have been undertaken 
for the present season. 


EXPERIMENTS AND PROGRESS. 


In addition to a large number of new varieties of vegetables that are 
being tested, we have at the request of the United States Department of 
Agriculture undertaken a comparative test of the different varieties of 
lettuce. Seed of nearly two hundred fifty varieties wére furnished, 


64 STATA BOARD OF AGRICULTURE 


and they are being grown with the idea of noting the synonyms and the 
characteristics of the different varieties. 

The experiments with potatoes include a test of all of the new 
varieties that could be secured, and series of plot tests designed to show 
the best distance and depth for planting and the most profitable amount 
of seed that can be used. We have also undertaken a series of fertilizer 
tests for which twenty one-tenth acre plots have been used. These have 
been treated with a variety of commercial fertilizers, together with 
various combinations with stable manure and wood ashes. 

A series of experiments with various insecticides and fungicides has 
also been arranged and especial attention will be given to spraying ex- 
periments for the leaf curl of the peach and the apple scab fungus. We 
are also experimenting with a number of insecticides that have been sent 
here for trial and are testing different forms of spraying machinery. 


THE COLLEGE ORCHARDS. 


Although nearly all of the hardier apple, pear, plum and cherry trees 
have apparently escaped with little injury from severe winter, the peach 
trees that are three years old show the effects very seriously, and 
many of them will undoubtedly die. On the other hand, many of the 
young cherry and apple trees show considerable injury, and most of the 
grapes have been killed to the ground. While it is yet too early to de- 
termine the extent to which the different varieties have escaped, it is 
evident that many kinds that have been considered hardy are fully as 
much, if not more, injured than others that have been classed as some- 
what tender. This is particularly noticeable in the apples, as many of the 
Russian varieties appear to be seriously injured. 

The strawberries were heavily mulched and have come through the 
winter in good condition, but the more tender varieties of all raspberries 
and blackberries were killed to the ground, and will give little, if any 
fruit, the present season. 


SOUTH HAVEN SUB-STATION. 


As noted in Bulletin 169, President T. T. Lyon, who had been in charge 
of the experimental work at South Haven from the establishment of the 
Station in 1889, was obliged, owing to failing health, to resign at the 
close of last season, and to succeed him S. H. Fulton, a graduate of the 
College in 1897, was secured. After graduating Mr. Fulton spent two 
seasons upon a large fruit farm in western New York, where he had 
charge of a large amount of experimental work for the Geneva Experi- 
ment Station, 

Owing to the ameliorating effect of Lake Michigan the injury from the 
winter was far less severe at South Haven than at the College, but up 
to the present time it seems to be confined to the peach trees, some of 
which were considerably injured, but with a favorable season it is proba- 
ble that most of them will, to a large extent, recover and fruit may be ex- 
pected from any of the varieties. In addition to the variety tests that 
are being made, considerable work is being done in the way of experi- 
ments in spraying and thinning fruit. 
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CO-OPERATIVE EXPERIMENTS. 


As in previous years, arrangements have been made with parties in 
various portions of the State who will carry on work in testing different 
varieties of small fruits and potatoes. The number of persons to whom 
plants and seeds can be supplied is comparatively small, as arrangements 
for this work can be made with but one person in each county. 


LITTLE PEACH. 


As has been noted in previous reports, a disease to which the above 
name has been given is doing much harm in portions of Allegan and Van 
Buren counties. While the exact nature of the disease has not been ascer- 
tained, it is evidently quite distinct from any of the common diseases of 
the peach. In order to ascertain what could be done to lessen or prevent 
injury from the disease, a number of experiments were undertaken in 
three orchards near Douglas, Michigan. The treatment consisted in head- 
ing back the trees in various degrees and in the use of a number of 
fertilizers. In carrying on this work we were greatly aided by C. B. 
Welch and H. G. Welch and by the owners of the orchards—Messrs. 
Purdy, Howland, and Phillips. 


ASSISTANTS. 


During the year there has been no change in the assistants in this de- 
partment and Messrs. H. P. Gladden and M.'L. Dean have carried on the 
work in lines similar to those reported last year. At the close of the 
season’s work in 1898 they prepared the bulletins giving the results of 
their experiments. 


BULLETINS. 


During the last six months the results obtained from the field experi- 
ments conducted during the season of 1898 were published as bulletins. 
No. 168 was entitled “Michigan Fruit List,’ but in addition to giving a 
list of more desirable fruits it devoted considerable attention to the plant- 
ing and care of the trees. Bulletin 169 contained the report of the South 
Haven Sub-station for 1898, while Nos. 170 and 171 treated respectively 
of the Tests of Small Fruits and of Vegetables improved during the past 
year. 

L.yRo TART, 


Horticulturist. 
AGRICULTURAL COLLEGE, MICH., 
June 30, 1899. 


REPORT OF THE CHEMIST. 
Professor C. D. Smith, Director of the Experiment Station: 


Str—I herewith place in your hands the report of the work of the 
Chemical Department of the Experiment Station for the College year 
from June 30, 1898, to June 30, 1899. 

9 
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1. Fertilizers—One of the most important duties of this department 
is the collecting and analyzing the commercial fertilizers offered for sale 
in this State, and giving to the public this information in the form of an 
annual bulletin. For the current year seventy-five samples of such com- 
mercial fertilizers have been collected in the open market and the manu- 
script for the bulletin is ready for the printer and will soon be issued. 

Two samples of wood ashes and one each of lime, nitrate of soda, 
sulphate of potash and bone black, designed for manurial purposes, have 
been analyzed. 

2. Food Stuffs—Ten samples of wheat, seven of ensilage, two of oil- 
meal, two of buckwheat bran, one sample each of corn bran, oat bran and 
sugar beet pulp, have been analyzed. A sample of so called Acme Stock 
Food, and one of Pratt’s Stock Food, have been analyzed. A specimen of 
“Lactebutu,” “will sweeten old rancid butter and increase the quantity 
one-third,’ was obtained from the Lacto Butter Co. of Chicago, by the 
payment of $5.00. This also was analyzed. The great claims of Acme 
Stock Food as a fodder greatly exceeding in food value oilmeal and other 
concentrated foods, and the extraordinary claim of Lactobutu to renovate 
rancid butter and change ten pounds of rancid butter and five pounds of 
milk into fifteen pounds of good butter as “the milk will all turn butter” 
—the statements in both cases being of so astounding a nature that it was 
considered desirable that both these substances should be analyzed and 
the results given to the public. This was done and a press bulletin pre- 
pared setting forth the composition of these substances and exposing their 
pretensions. It is expected that this press bulletin will be issued soon. 

3. Sugar Beet Industry.—In further efforts to promote the beet sugar 
industry in Michigan one hundred seventy samples of sugar beets were 
analyzed, to show beyond cavil the fitness of our soil and climate to pro- 
duce beets rich in sugar and well fitted for making sugar in the factory. 

In the same connection a number of samples of water were analyzed to 
determine their fitness for use in a sugar factory. 

The class of young men twenty-three in number, who took a course of 
instruction both theoretical and practical in the chemistry and technology 
of the beet sugar industry under Prof. Wolff, may be mentioned as show- 
ing the trend of certain lines of work in the Chemical Laboratory. 

4. Miscellancous.—Various kinds of work are carried on here not easy 
of classification. Four samples of honey were analyzed and several 
samples of water to determine their fitness for culinary use. Questions 
of this kind seem to naturally gravitate to the Chemical Laboratory. 

Most of the analytical work has passed through the hands of L. S. Mun- 
son, B.S., the efficient assistant in the Chemical Department. 

The systematic meteorological observations and records begun here in 
1863 are still carried on and the records given to the public year by year. 
These become more valuable with every added year. 

Respectfully submitted, 
R. C. KEDZIE, 
Chemist Experiment Station. 
FRANK S. KEDZIE, 
Adjunct Professor of Chemistry. 
AGRICULTURAL CoLLEGH, MIcH., 
June 30, 1899. 


EXPERIMENT STATION REPORTS 67 


REPORT OF CONSULTING ZOOLOGIST. 


Professor C. D. Smith, Director of Experiment Station: | 

Srr—I have the honor to submit the following report of the work of the 
Zoodlogical Department of the Station for the past year: 

There has been no change in the personnel of the department, and the 
duties of its members have been much the same as in former years. It 
has been found necessary, however, to draw the line more sharply than 
heretofore between the work of the Station and that of the Academic 
Department, owing to the pressure of work in the latter department and 
the fact that the Station pays but $500 per annum for this work. 

A large part of the year’s work, as heretofore, has been in correspond- 
ence with agriculturists scattered throughout the State whose crops 
are attacked or threatened by insects; but there have been many 
inquiries also in regard to birds, reptiles, fish, and mammals, as well as 
the usual number of queries from teachers and others seeking information 
as to the best text-books or books of reference in zodlogy and kindred 
sciences. 

Among the hundreds of letters answered, too many by far relate to such 
common insect pests as the tent-caterpillar and canker-worm, insects 
which are readily controlled by simple methods, but which nevertheless 
continue to swarm unmolested every year in some sections of the State, 
and doubtless will do so for all time to come. Other well known injuri- 
ous insects are the cutworms, grasshoppers, and squash-bugs, all of which 
have been destructive during the past year. Unlike the species last men- 
tioned, these foes are not easily controlled and their presence is not 
necessarily an indication of thriftlessness or neglect. However, the in- 
telligent and industrious farmer learns eventually how to minimize these 
evils and it is the part of the Station entomologist to give to such every 
aid and encouragement possible. 

The clover-leaf weevil (Phytomomus punctatus) and its several associa- 
ates, which in recent years have given so much trouble, would seem to be 
growing less numerous, judging from the paucity of complaints during the 
past twelvemonth. Probably intelligent methods of combating them, 
combined with the natural increase of their enemies, animal and vege- 
table, are having their proper effect. The Hessian-fly has figured con- 
spicuously in the newspapers and in the crop reports, yet our correspond- 
ence would indicate that here again the same factors are making them- 
selves felt, and that the natural enemies of this insect stand ready to 
mitigate the plague whenever the farmer will do his part toward intel- 
ligent restriction. 

Many complaints are received every year in regard to the insects which 
infest stored grain and other seeds, particularly peas and beans. In most 
cases we have found the prescription of carbon bisulphide perfectly sat- 
isfactory, though its cost makes it rather expensive on a large scale. 
Complaints of the carpet beetle, clothes moth, and other household pests 
to which the same remedy is applicable have not been as frequent as 
usual. 

During the summer of ’98 we had a few letters relating to the forest 
tree tent-caterprllar (Clisiocampa distria), and this summer the worms 
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have appeared again in considerable force. So far as we ean learn, the 
principal damage has been in the northwestern counties of the Lower 
Peninsula, particularly in Grand Traverse, Antrim, Kalkaska and Otsego 
counties. The caterpillars work mainly on hardwood trees, and in some 
places have stripped thousands of acres of forest trees of their entire 
foliage. In one case they are reported to have massed on a railroad track 
in such numbers, while moving from a devastated area to another, as to 
stop trains on an up-grade and cause considerable delay at that point. In 
this case they were wrongly called “army-worms,” a not unnatural mis- 
take, and one constantly made in the southern part of the State in the case 
of the common canker-worm. The true army-worm (Leucania unipuncta) is 
a cut-worm which commonly originates in wet grass lands and then 
spreads or ‘‘marches” over the surrounding fields. No notices of this 
latter species were received during the year. 

The Pear Psylla, Psylla pyricola, which appeared in one or two places 
in the late summer of 1897, has not spread to any great extent, and has 
not justified the fears so generally expressed. It may yet cause severe 
trouble among the fruit growers of the State, but the fact that it has 
been present for several years without doing so, and that our fruit men 
have been warned and are on the lookout for it, will tend to lessen the 
severity of the attack if it does come. 

The strawberry leaf-roller (Phoxopteris comptana) was reported as dan- 
gerously common last summer in parts of Berrien and Cass counties, and 
it is probable that it was present elsewhere in harmful numbers. There 
is some hope that its native enemies may increase rapidly enough to 
check its increase, but otherwise it will have to be fought year after year 
at considerable expense. We have also had complaints ‘of two species 
of strawberry saw-flies, whose presence is to be deprecated. 

The San Jose scale is now in the hands of another officer, whose report 
will be found elsewhere; this office has merely given advice when ap- 
pealed to, and identified all doubtful specimens submitted. It may not 
be amiss to add, however, that the apparent failure of this dangerous scale 
to multiply and spread as expected should not diminish our watehful- 
ness in the least or lead to the neglect of all necessary precaution. A 
large area in Michigan is certainly adapted to the needs of this pest and 
we may be sure that, once fairly introduced and established, that area 
will never again be entirely free from it, no matter what the appearances 
may be. 

Other scale insects have demanded attention from time to time, and we 
have received samples of half a dozen species which have done more or 
less damage. Remedies have been prescribed according to the species 
and the degree of infestation, but complete immunity from these trouble- 
some insects will only be obtained at the price of “eternal vigilance.” 

The sugar beet industry has brought to the front several species of 
more or less common insects which live to some extent on this crop. 
Most of them are well known and can be overcome or guarded against 
with little trouble. Thus far we have seen most damage from a small 
beetle known as the pale-striped flea-beetle, Systena blanda, but several 
other beetles are often associated with this species, as well as one or more 
bugs, a leaf-miner, several caterpillars, and some other enemies, Studies 
of some of these are in progress now and the results will be published as 
soon as ready. . 

A new enemy to the peach has appeared in the form of an undescribed 
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species of leaf-roller, Thus far its work does not seem to have been very 
general or harmful, but there are disagreeable possibilities in any such 
case, and our studies of this insect are being prosecuted with a view to 
meeting any developments which may occur. 

The preceding paragraphs give an incomplete outline of the work of 
the department during the past year. A bulletin on the insects of the 
year 1898 is now ready for the printer, and in it will be found further 
details of the work on some of the species mentioned above, as well as 
other matters which it is believed will be of value to the agriculturists 
of the State. 

Respectfully, 
WALTER B. BARROWS, 
Consulting Zoologist. 
AGRICULTURAL CoLLEGE, MICH., 
June 30, 1899. 


REPORT OF THE BACTERIOLOGIST. 


Director C.D. Smith: 


Dear Sir—The bacteriological investigations for the past year may be 
included under three heads,—hygienic, dairy and plant bacteriology. In 
hygienic work we have had to deal with tuberculosis and the so-called 
hog cholera; in dairy manipulations our attention has been called to 
cleanliness in handling milk, and gassy cheese; and in plant diseases our 
efforts were directed at the causal agent of crown gall in peach trees. 

The general plan adopted on the start for the investigation of tubercu- 
losis has been followed as closely as circumstances would allow. The 
hygienic treatment and isolation of the tuberculous animals, together 
with the breeding of the condemned animals, have been brought to a con- 
clusion in large part by the slaughter of the animals and the returning 
of two or three to the sound herd. Although it would have been intensely 
interesting to follow these animals until they had either recovered from 
the disease or had succumbed to it, vet it was thought that they had 
served all practical purposes, inasmuch as some of them had become in- 
capable of producing off-spring. 

The tuberculin test was carried out with all due precautions, such as 
were employed the year preceding. There were evidences of possible 
error in the tuberculin test disclosed, and, again, we repeat the warning, 
there should be as many normal temperatures taken previous to injec- 
tion as time and expense will permit. Furthermore, it has been demon- 
strated that an animal may, after reacting once, pass over two years 
without reacting, notwithstanding the fact that it has been tested semi- 
annually. No new cases of tuberculosis were found this year, unless it 
be one about which there is some doubt. What the tuberculin test has 
done with the college herd in weeding out tuberculosis cannot be over- 
estimated, and its value as a diagnostic agent, although not infallible, 
cannot be questioned in the light of our present knowledge, It can be 
thoroughly recommended for common use. Every herd in Michigan should 
be tested, because it is a matter of economy. If tuberculosis is checked at 
the present moment, it means that the disease will not spread. That it 
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can and will spread cannot be gainsaid. The history of the college herd 
illustrates this single point, for, since its incipiency, it has become more 
and more difficult to cope with, until the use of tuberculin began in 1896. 

Laboratory work on the thermal-death point of the tubercle bacillus 
has been carried on for the sole purpose of establishing whether pasteur- 
ization at 70° C. for twenty minutes is sufficient to kill the germ which 
causes the dreaded “white plague.” The experiments demonstrate con- 
clusively that such treatment will kill the tubercle bacillus if the pas- 
teurization is properly done. Stress is placed upon the care necessary 
for proper pasteurization. The results of these experiments have been 
published in bulletin form. To the above might be added with advantage 
the method now in general use in Denmark. The milk or the cream from 
which butter is made is heated momentarily to 85°-95° C., and then the 
milk is suddenly cooled down to 10° C. The sudden cooling seems to 
have a marked effect on the value of the butter. I quote from a free 
translation by Mr. C. W. Sorensen, a dairy expert: “In the prompt and 
thorough cooling of the cream lies the crux of the whole question. Even 
95° C. was repeatedly employed without any permanent cooked flavor 
being at all noticeable, so long as the cooling was efficient. Although 
the butter had a slight peculiar fiavor when first made, this invariably 
disappeared in the course of one or two days. Comparisons between but- 
ter made from milk or cream pasteurized at 85° C.-90° C. and from por- 
tions of the same cream heated only to 72° C. showed that not only was 
the former as good, but, in many cases, was better than the latter. The 
cooling is as important as the heating itself.” * * * ‘While on the 
subject, it may be interesting to know that out of the 713 factories com- 
-peting last year in the Danish ‘State Butter Shows,’ all except five pas- 
teurized the whole of their output—four of these five had the unenviable 
distinction of occupying the four bottom places in the official list, while 
the fifth was not much better—and all but eleven used ‘commercial 
starters.’’”’—(Written for the New Zealand Dairyman and Dairy Mes- 
senger.) Mr. Sorensen further states that these Danish experiments ex- 
tended over all seasons of the year, were carried on in four different lo- 
calities and constituted fifty-two distinct experiments by the scientific 
experts of the experimental school of agriculture. These remarks are 
inserted to show that the great cry against pasteurization is without 
foundation, for Danish butter is first on the London market, and also that 
it is not necessary to hold to 70° C. for twenty minutes in the pasteuriza- 
tion of cream for the making of butter, but the temperature may be as 
high as 90° C. without danger to the quality of the butter. However, the 
cooked flavor of the milk is quite perceptible at this temperature and does 
not disappear, as in the case of butter. 

The investigations of Michigan milk for tubercle bacilli continue. 
Many obstacles are met with in securing fair samples, consequently this 
line of work may be prolonged for some time. The object of these tests 
is to gain some idea of the infectiousness of Michigan milk from tubercu- 
losis by selecting fair samples from various parts of the State and sub- 
jecting them to a bacteriological examination upon animals. The micro- 
scope will not be depended upon, because of its unreliability in such exam- 
inations. 3 

During the past year many weeks of my time and energy have been 
expended upon the study of the so-called hog-cholera as it occurs in Mich- 
igan. This disease probably causes more financial loss than any other 
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disease among animals in the State. It is of peculiar interest because of 
the wanton carelessness and indifference with which it is managed by 
swine owners, and because also of its variable nature and its probable 
variance with hog cholera. Numerous examinations have been made of 
hogs dying from the disease and hogs nearly dead. Bacteriological exami- 
na_ions have extended into the hundreds of guinea pigs and rabbits inocu- 
lated and several hundred tube and plate culture inoculations. Much 
evidence has accumulated and the indications are very suggestive, yet 
with our knowledge limited to perhaps a dozen outbreaks and our experi- 
ments to rabbits and guinea pigs, we do not feel justified in drawing any 
conclusions or uttering positive statements until the work can be taken 
up more systematically and thoroughly and carriel to a finish. The ques- 
tions to be solved are: Is it hog cholera or not? Is the disease the same 
throughout the State, or is there a variety of diseases? What is the cause 
or causes of this disease or diseases? How shall this disease or these 
diseases be managed? Is a preventive treatment able to eradicate it, or 
will a cure have to be found? To answer the above questions, it will be 
necessary to devote one’s whole time to the matter, and considerable ex- 
pense will be incurred in visiting and studying outbreaks as well as the 
providing of young pigs for experimental purposes. It is a subject well 
worthy of serious attention. 

Some attention has been given to dairy work, but not as much as it 
deserves. For two years past I have been advocating the use of a separate 
milking room to the students in the short dairy courses. This has been 
done under the hypothesis that the fighting of bacteria by means of pas- 
teurization and other methods is only inviting a continuous struggle 
which will never lead to the most satisfactory results. Jt virtually 
amounts to the insertion of filth into milk, and then devising methods by which 
we may get rid of it. If it is possible to so handle the milk, even if it is 
at a third more expense, so as to keep the milk in its practically pure 
condition as it comes from the udder, such milk is absolutely under the 
control of the dairyman. With the one factor, the disease of the animal 
eliminated, there remains a single factor in the securing of pure milk. 
Nearly a year ago work was started along this line, and sufficient was 
done to demonstrate the feasibility of the plan. The work has been 
dropped for the time being, owing to the pressure of other investiga- 
tions and circumstances not under the control of the investigator. How- 
ever, it is hoped that this work may receive all the attention it needs, for, 
since studying the conditions elsewhere the author has found that the 
above plan is to be adopted the coming winter by one of the leading milk 
companies of the world. This practical test will be watched with keen 
interest, for in it may be the solution of a problem which will eventually 
yield beneficial results to milk producers and to milk consumers. The iso- 
lation of a gassy cheese bacterium some time in the past has kept our 
attention centered on its relation to the process of cheese-making. Much 
has been done with it in a practical way, but much more ought to be done. 
On account of a lack of facilities in cheese making, we are unable to go 
on with this work. 

For the past two years we have been engaged with the study of crown 
gall in peaches. Nearly one thousand peach trees have been used in the 
experiments which cover several phases of the subject. This fall will 
close this set of experiments, but we hope to follow them with others 
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under different conditions. The investigations may be said to be progress- 
ing as favorably as could be expected, and the results are taking definite 
form. However, two more years must elapse at least before we can give 
our results, for, beginning at the very bottom of the matter, it must needs 
develop slowly if any trustworthy conclusions are reached. 

As a conclusion, I may add that many samples have been analyzed for 
farmers during the course of the year, and in connection with the “State 
Live Stock Sanitary Commission” several bacteriological analyses have 
been made. 

Very respectfully submitted, 
CHARLES E. MARSHALL. 
COPENHAGEN, DENMARK, 
June 20, 1899. 


The report has been written without access to my notes; accordingly, 
no details have been inserted.—(Author.) 


REPORT OF THE APIARIST. 


To the Director: 

Sir—The following is oe wr of the work done in the Apiary from 
November 1, 1898, to June 3 ), 1899: 

The bees were put into ae cellar late in November, thirty-two colonies 
in all after the weaker ones were united. The stores in the hives were 
almost all from boneset and coreopsis and alJl colonies had an abundance. 
Three colonies were fed sugar syrup entirely. The cellar was in good con- 
dition in the fall and the bees were quiet and seemed to be wintering 
finely. Temperature was kept at 45 degrees F. 

During the extremely cold weather in February a water pipe froze 
and burst. This flooded the cellar before it was discovered, so that the 
water nearly covered the floor. As the drains were frozen solid, the water 
could not run off and so the air was loaded with moisture and gas. These 
conditions are not at all favorable to the successful wintering of bees, 
and, as a consequence, on April 13, 1899, when they were taken out, 
seven of the thirty-two colonies were dead and many more were weakened 
so much that they could not survive. 

The lesson learned was that bees will winter successfully only in a per- 
fect cellar, and if such a cellar is not available they should be wintered 
out of doors. 

The three colonies that had sugar syrup for their stores came through 
the winter in good condition, showing that sugar is a good winter food 
under any conditions. 

Owing to the weakened colonies there were no early swarms, May 25 
being the first. 

A course in bee keeping was given to the Agricultural Freshmen, sixty- 
five in all, each student having “twelve hours work in the yard. 

During the present season we hope to make several experiments along 
the line of foundation tests and migratory bee keeping, as well as many 
others. The condition of the bees at the present time is fair, and some 
honey is being stored. 

During the winter I have attended the State Bee-Keepers’ Convention 
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and a few farmers’ institutes. I have also visited many apiarists in this 
vicinity and in eastern Michigan. 


AGRICULTURAL COLLEGE, MICH., 


June 30, 1899. 


Respectfully submitted, 
J. M. RANKIN, 
A piarist. 


REPORT OF THE LIBRARIAN. 


To the President: 


Str—I have the honor to present the following report on the library for 


the year ending June 30, 1899. 


There have been 548 bound volumes added during the year, of which 
193 came by purchase, 75 by binding, and 280 by gift; 245 pamphlets and 
unbound volumes have been added, of which 9 were purchased. 

All gifts to the library, whether of bound volumes or pamphlets, were 


acknowledged when received. 
omitted. 


Individual mention of donors is therefore 


One hundred twenty-six publications, both foreign and American, are 
purchased by the College and placed in the reading room for the use of 


students. 


The following are donated or received in exchange: 


Adrian Times. 

Albion Recorder. 
Allegan Gazette. 
Agricultural Epitomist. 


Agricultural Gazette, N. South Wales. 


Ann Arbor Democrat. 

American Bee Keeper. 
Creamery. 
Horsebreeder. 
Horticulturist. 
Phil. Society Proceedings. 

’ Swineherd. 

Baltimore Sun. 

Battle Creek Journal. 

Chureh Helper. 

Corn Belt. 

Copemish Courier. 

Clinton Independent. 


Detroit Free Press (Twice-a-Week). 


Evening News (Saginaw). 
Farm and Fireside. 
Farmer’s Voice. 
Farming. 
Farm, Field and Fireside. 
Farmers’ Advocate. 
Home. 
Guide. 
Journal. 
Farm and Home. 
Farm Journal. 
Fruit Growers’ Journal. 
Good Health. 
Grand Traverse Herald. 
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Grand Rapids Herald. 
Democrat. 

Grange Bulletin. 

Homestead. 

Hillsdale Leader. 
Standard. 

Home Companion. 

Hoard’s Dairyman. 

Home and Farm. 

Indiana Farmer. 

Industrialist. 

Ingham County News. 

Tonia Sentinel. 

Jonesville Independent. 

Journal of Agriculture. 

Kalamazoo Telegraph. 

Lansing Journal (daily). 

Land of Sunshine. 

Literary News. 

Midland Republican. 

Mark Lane Express (London). 

Michigan Fruit Grower. 

Monthly Weather Review. 

Michigan Mirror. 

Mirror and Farmer. 

Michigan Advocate. 

Monthly Bulletin Vital Statistics (Mich.) 

Moderator. 

New England Florist. 

N. Y. Weekly Witness. 

National Stockman and Farmer. 

Otsego County News. 

Onekema Lake Breeze. 


74. STATH BOARD OF AGRICULTURE 


Oregon Agriculturist. St. Ignace News. 
Orange Judd Farmer. Salt Lake Herald. 
Official Gazette. Sound Currency. 

Public Ledger (Phila.) Daily. Travelers’ Record. 
Pratt Institute Monthly. Traverse Bay Eagle. 
Park’s Floral Magazine. Voice. 

Practical Farmer. Western Agriculturist. 
Proce. Amer. Soc. Civil Engineers. Plowman. 
Queensland Agricultural Journal. Wolverine Citizen. 
Rhodora. Wallace Farmer. 

State Republican (daily). Western Society of Engineers. 
Sault Ste. Marie News. Williamston Enterprise. 
Sugar Beet. Ypsilantian. 


The M. A. C. Record exchanges are also placed in the reading room. 

Nineteen volumes have been added to the Experiment Station library; 
13 by binding, 1 by purchase, and 5 from the U.S. Dept. of Agriculture. 

In exchange for our catalogue, the library receives the year books, cata- 
logues or registers from all the leading educational institutions of the 
country. We also receive the bulletins of the various experiment stations. 

During the summer vacation new linoleum was laid on the floor of the 
reading room, the old covering being used to repair that of the library, 
which had been taken up and cleaned for the first time since its purchase 
in 1884. This work was done by students. 

Library hours remain unchanged. The librarian has been assisted dur- 
ing the year by Mr. R. L. Brown and Miss Alice Cimmer, who have faith- 
fully and satisfactorily performed their duties. 

Our greatest need is for more room, and we all hope that in the near 
future our library, which now numbers 21,159 volumes, may be housed in 
a new and fire-proof building. 

Respectfully submitted, 
MRS. LINDA E, LANDON, 
Tibrariun. 
AGRICULTURAL COLLEGE, MICcH., 
June 30, 1899. 


REPORT OF THE STATE INSPECTOR OF NURSERIES. 


The State Board of Agriculture, Hon. T. F. Marston, President: 


As State Inspector of Nurseries and Orchards, I make the following 
report of the amount and condition of the San Jose scale and other in- 
jurious insects and diseases found in the orchards of Michigan, and of the 
work done for the year ending June 30, 1899, in compliance with Act 137, 
Laws of 1897. 

San Jose scale in the State today, so far as is known, is confined to five 
small colonies, located in the counties of Allegan, Ottawa, St. Joseph, 
Calhoun and Ingham. Each colony has been sprayed and looked after 
carefully, no increase being apparent during the year. 

The scale has not been found in any of the nurseries. Some of the deal- 
ers have had scale on the trees sent to them from outside growers, but all 
such trees have been destroyed as soon as received. 

_I have some hopes of seeing the San Jose scale exterminated from the 
orchards of Michigan. During the year only two new cases of the scale 
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were found, and these were soon destroyed, being confined to single trees. 

Over one hundred orchards have been visited during the year, and, as 
stated before, only two infested places found. 

I have been called twice during the year to settle disputes between yel- 
lows commissioners and the owners of orchards. 

Many of the orchards of the State are badly infested with “canker 
worms.” I have spent considerable time trying to get commissioners ap- 
pointed to look after the spraying of these orchards, and have succeeded 
in getting a number appointed. Many farmers have not had good results 
from their spraying because they have not sprayed soon enough or thor- 
oughly enough. 

Inspection of the nurseries of the State has shown them to be without 
any indication of the presence of San Jose scale, or of its ever having 
been there. In some of them I have found “Black Aphis” on the roots 
of the peach, and “Woolly Aphis” on the stem and roots of the apple. In 
all of the above cases prompt action on the part of the owners has been 
taken, and the stock given proper treatment, my services in applying rem- 
edies being freely given. 

During the year I inspected seventy-five nurseries, the stock of forty 
fruit growers and the premises of a number of dealers. 

The railroad authorities have been very careful about handling stock 
not properly labeled, and I think that I have been notified by them of all 
shipments that have been received without the necessary certificate of 
inspection. Of fifty such notifications, forty-six were shipments from 
people having an inspector’s certificate, the omission being due to care- 
lessness or else the certificate was torn off during transportation. The 
remaining four were from parties not inspected. 

The above, together with a large amount of clerical work, has taken all 
of my time. 

Respectfully submitted, 
D. W. TRINE, 
Inspector. 
Lansing, Mich., June 30, 1899. 


as 


NURSERYMEN. 


The following is the list of Nurserymen and dealers who had licenses 
from June 30, 1898, to June 30, 1899: 


Allen Nursery Co...... . Rochester, New York. 


BO wan) Sa SOM UDHOSe Wee snc cnk ee nee aceon tases sas 52 Rochester Ne waMorke 
AS a Rea OMAN Grate tie tree be, Su IN Ue Su ctie aueiie fac elray cy sued eacheegervalewavs taka syegexstts Kalamazoo, Michigan. 
Buliriek, &- Watterson ac sis. .s as uba lee tee oe aeiais aes iis 1 UaScade. | MiChioam, 
ES TOMWVET EST OS eechras crs pede co ieee eb cg NSN ease ehe ep oratste) e ceacven saa Taya Ne Rochester, New York. 
VSYO ERD Hee INCE SLOVO pussies ee ev Ber CET eB Oeil eNO ma ie Br Batavia, New York. 
TR ovCOKelke: MWA (Oh 4 duis s ooowAue occa es MO Rd amon dob obo modos moclesnolsonrin, WMbielMey iN, 
IBPilolyestcy, Os WCU Bbo Ades og abo doaeeehooneooevdcgupmounoda cn clevlGlene yoy, WM iiClenleeia, 
DEVS Weg cies NER ere coho citetee acy Se eee cteettairas Sect econ La Mem neds alto Nowottn yell of ska, Bangor, Michigan. 
Centrale Michicans Nursery OO. eriesocsenes cee yee ce - pa ealamaZoo,eMachigan: 
OHASEHER TOSS eee rE nae kerr asiaee een keOChestenUNeweYOnrke 


MASSER Ga ety rae coat epee arate tats hist ht ies sete aha ena tanewane 6 Geneva, New York. 
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EONS AVV LEAD sree cairo © Shel dole ote alts lave eke clone hay PSE are ebook ee ysterelineceateneucr ane Painesville, Ohio. 
(OMMAIS ONSAVWV ADs eer ae statins us jcrcaeic siete ey.StoaeteNereho chole cVe TOE SoG eg oor eeeeh emote oe Geneva, New York, 
COUT S Me Me sss Stes, Ss eich eters tale ve tole ne et oreo teylet eee eee ave odaic onal acne hie Flint, Michigan. 
PEIN ATID: MOS © We oie ees cre stirars Crete eaeeeealons Pavone rocstencithe aan rare rt Stevensville, Michigan. 
Daviste SCHOOUCrAL ts G25 Ges cH oes cel ae Se a tate hspausl oleae South Haven, Michigan. 
ED FTV GO SIN eens oh heslnts teva ie Ste Shetone reve tocancheteceuels lateneroretaictore a oe ... Shelbyville, Michigan. 
NOTES SOM TOS Hive fk diaries We tiake tapshake levewedelcroreisi molt levehe ee a bebisis Sletten: Hart, Michigan. 
i epyeelty COT Re SMUT geo aire ole dake cat clei rsh oenaoeaciel lo peieneboneeanacereraenene aie Rochester, New York. 
SST EIT MMV ORIEN. Peiectias aor els coe Meter, cehenta ate te Nien eI DA Tea arene USho Menara sekate ulate Renae Detroit, Michigan. 
GK SON, OWI. 12d spyaie es otate sist ecate! aierewte eye ere ay oraehoieiatee oheua ecto Woodland, Michigan. 
MANS DUES A SILS OM Ne eye seyae oreioctareieps ie ole ieee ace otet te rele tolalns Lue tensa ne Leslie, Michigan. 
IME a yey Ohya Oe hoai heats aeons tg CRO CPR CHE Co RIOR OR O.8 Sito. Dinos e Springfield, New Jersey. 
EO OW arya snd We tcc psstepie eres fatal oposians Sishaidshe SIG bis OrAPEIN AHeGueHe OMe ISS, cae CaMeeewale Ogden, Michigan. 
(GUECMIN ERIS OS orp etic syetors eeerelchiets rons en eteecotoie gooogscacodeuen des 2008 Monroe, Michigan. 
GUS UTAH ya Aaeeeee ctcsthags aieaus eas Tave asi ete vevelolle Slewetehe Sie ie © eiene Maaerate ree Adrian, Michigan. 
COOGEE BSW cian sist de essiesne salceleelG Saleh sain ee ole eer areas Mayville, Michigan. 
ETA CLO Stats Gie Os ME io ek Gus elim fe veiibrte hare co le So) eevee folup relies a Te levtehe levotcl eiala¥s loieirele atte Monroe, Michigan. 
ARLE ATTN ATINTT AEL BNA, Ss ook, evn. creiel sxche loaders nels apatobs vslasodetone’s feel Pe omeisne Boal sieve Monroe, Michigan. 
HEVETOS Te MWVAIINs 1G Massy a's ioheder serene eos & ole ufoneis lo, ovscoldtelsins) oreile Glee tile shores Maybee, Michigan. 
Eta Gyaric BS ONS BI Moe tye Cre otere trates ere 8 elo etee nic Oe tepomeehme wie rele ctee creatine Hart, Michigan. 
ASHE TTD OWNING yee Ne erases ho see ote Cate rt rel Gouna che alter eaten tate orer ee ePale ene las Bangor, Michigan. 
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OF OBSERVATIONS 


BY R. C. KEDZIB, PROFESSOR OF CHEMISTRY AND CHEMIST OF THE STATION. 
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2 on 2 (ob) ° S & 
e el 
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October: 2. 22-~-54.- 50.43 90.8 .006 29.122 65 58.4 40 9 3.54 0 0 
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December! -_....2.- 25.99 99.6 144 29.121 65 30.1 18.0 1.67 5.75 0 
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Thermometer in pele oa Pressure of Barometer reduced to 
open air, ai RN aes Se vapor in inches. freezing point. 
Day | | | 
of 5 
Month 5 | 
SRS Me Reset ny Ott peel eve sl ne ere eer RN ire = s di 
< Ay 4 3 <q | c¥ < 4 Ay < Ay a 0 
~~ cs} a A ~ a o ro 2 a é 2 er =) 
eee 2 14 18 114% 100 | 100 84 | .048 | .082 | .082 | 29.279 | 29.312.| 29.316 | 29.302 
Desk eee 14 20 22 182g 100 100 86 | .082 | .108 | .101 | 29.143 | 28.845 | 28.899 28.962 
oe Snee 17 28 22 22% 83 | 100} 100} .078 | .153 | .118 | 29.120 | 29.139 | 29.089 | 29.116 
Bie me se 18 32 29 2614 100 89 100 | .098 | .162 | .160 | 28.951 | 28.971 ! 29.144 29.022 
Dies Ss 18 38 24 26% 84 91 87 | .082 | .208 | .117 | 29.230 | 29.154 | 29.082 | 29.155 
35 34 332 100 90 89 | .181 | .183 | .175 | 28.869 | 28.830 | 29.044 | 28.914 
35 37 304g | 100} 100 71 | .103 | .204 | .157 | 29.180 | 29.048 | 28.685 | 28.971 
35 19 2914 7 80 | 100} .155 | .162 | .103 | 28.759 | 28.908 | 29.098 | 28.922 
38 34 3114 100 | 100 79 | .118 | .229 | .155 | 29.074 | 28.944 | 28.971 | 28.996 
37 27 3014 100 71 | 100} .147 | .157 | .147 | 29.140 | 29.178 | 29.249 | 29.189 
i ee 22 36 35 31 100 80 | 100} .118 | .170 | .204 | 29.117 | 28.990 | 28.890 | 28.999 
DS Soe 40 47 37 4114 100 | 100] 100} .248 | .323 | .221 | 28.687 | 28.575 | 28.663 | 28.642 
Rea a 30 30 26 2824 100 100 7 | .167 | .167 | .123 | 29.058 | 29.107 | 29.210 29.125 
iY Sere ee 20 30 30 2625 100 | 100} 100] .123 | .167 | .167 | 29.267 | 29.247 | 29.117 | 29.210 
1 eas 28 30 26 28 100 | 100 87 | .153 | .167 | .123 | 28.888 | 28.866 | 29.069 | 28.941 
ee eee 18 27 22 2214 | 100} 100) 100] .098 | .147 | .118 | 29.202 | 29.265 | 29.289 | 29.252 
1 by GEN ees 13 32 26 2324 100 89 | 100] .078 | .162 | .141 | 29.332 | 29.316 | 29.403 | 29.350 
18 ee se 13 37 26 2514 100 71 | 100, .078 | .157 | .141 | 29.406 | 29.436 | 29.468 | 29.436 
AQ rete = 2S 20 40 26 2824 100 a 100 | .108 | .182 | .141 | 29.375 | 29.229 | 29.049 | 29.218 
20s ae 35 37 32 3425 100 71! 100! .204' .157 | .181 | 28.509 | 28.497 | 28.989 | 29.665 
less 222i | 33 29 33 3125 89} 100] 100} .168 | .160 | .188 | 29.219 | 29.247 | 29.239 | 29.2385 
Deneen ones 32 34 33 33 100 89 89 | .181 | .175 | .168 | 29.192 | 29.032 | 28.448 | 28.891 
A ee 32 30 26 2914 100 | 100 | 100} .181 | .167 | .141 | 28.375 | 28.841 | 29.154 | 28.790 
4: ere 4 30 26 20 7 89 | 100} .038 | .148 | .141 | 29.257 | 29.304 | 29.260 | 29.27 
i See 26 26 30 | 27344 | 100] 100 89 | .141 | .141 | .148 | 28.987 | 28.633 | 28.706 | 29.109 
eee 26 29 17 24 100 | 100 | 100] .141 | .160 | .094 | 29.013 | 29.052 | 29.030 | 29.032 
al een ara 20 26 ff 1724 100 100 100 | .108 | .141 | .060 | 29.006 ' 29.052 | 29.194 29.084 
VA aee ae 20 31 23 2424 100 | 100 86 | .108 | .174 | .106 | 28.888 | 28.795 | 29.013 | 28.899 
ee eee 20 21 5 154% | 100} 1CO0| 100 | .108 | .113 | .055 | 29.223 | 29.259 | 29.287 | 29.263 
SOR 25 S25: 11 26 26 21 100 | 100} 100) .071 | .141 | .141 | 29.192 | 29.005 | 28.783 | 28.993 
Bites a = 24 20 10 18 100 | 100} 100} .129 |-.108 | .068 | 28.692 | 28.833 | 29.163 | 28.896 
SMHS) pe eaters fas sees] bobo se||snedse/|aasses||-eoss5|[ses=—el|¢ ena Reel eee eee Eee ee 
Meanst<2= (fons Lane eas 26224) 1)197..0)|| 930) 94° 6n)) i yogn)|e-O4 | 1358) 22 oes ee Sea eee 29.090 
Awvierae ec) | esses |e | Viren eee ~ 94.9 £1407.) bl ee ee) ee 
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JANUARY, 1898, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 
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Thermometer, in ic Gee ponte. 
IO Cis of saturation. 
Day of : | | 
Month. q 
3 
o 
, g : ; re 
Ae ees atest ARI er esa el 
<q o A 3 < a a 
ro mn ror) A é a ro 
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Dees soe 34; 36 6 | 2544 71 54 100 
Guts EFS Si ol 27 | 1814 | 100} 100] 100 
¥/ ee 23 40 37 | 33% 100 91 100 
ee es Se 36 44 88 | 3914 100 100 100 
to efee see Se 36 44 39 | 3924 100 100 100 
Oro ae AS 36 45 45 | 42 100 100 100 
ti ee eee 44 46 32 | 4025 100 100 100 
Nae ees oh 32 36 25 | 31 100 100 100 
Lote 33 40 40 | 37% 80 100 82 
ies ie 26 32 30 | 2914 100 79 100 
Loe e eee © 24 22 14 | 20 100 100 100 
NGLeces. t- 0 14 11 814 100 100 100 
Gry cee eee 22 29 38 | 2924 100 100 72 
See eee 33 32 26 | 3044 89 100 100 
ito) eal Bee oer 25 30 30 | 2814 100 100 100 
DOGS SS. 31 30 24 | 2814 100 89 | 100 
PAA eee 20 20 20 | 20 100 100 100 
Dees oe ed 22 29 24 | 25 100 100 100 
Pe eee ee 24 30 29 | 2724 100 100 100 
Paes ah 17 23 17 | 19 100 100 100 
ae A es 15 28 17 | 20 100 100 100 
Po) ae ee 20 29 24 | 2416 100 100 100 
CH as See 22 28 11 | 2014 100 100 100 
roberts 0 28 16 | 14% 100 100 100 
Sumseeese| Sees bone Es eons [eee ees ae ae 
Means See aa eel ee 24.49 | 97.9 | 96.1 | 97.5 
overages ss 22 out el ye alee ac 97.2 


Pressure of 
vapor in inches. 


Ses gl es! 

< A oy 

~ mr oO 

.033 | .044 | .044 
.057 | .068 | .050 
.088 | .071 | .060 
1075) |) 143" |) 2150 
sos) wt Ob, 
.050 | .17 147 
Hail seco | eeel 
212 229 289 
212 | .289 | .238 
212 | .300 | .300 
.289 Stil | S18t 
181 212 | .188 
.150 | .248 | .208 
14d |) 2430 167, 
.129 | .118 | .082 
.044 |} .082 | .071 
e123): . 160: 165 
.168 | .181 | .141 
step) I) 167.) 167 
174 | .148 | .129 
.108 | .108 | .108 
.118 | .160 | .129 
«129 | .16% |, 160 
094 123 | .094 
.086 | .153 | .094 
.108 160 | .129 
1S) boul) SOL 
.044 | .153 | .090 
.125 | .164 138 

142 


Barometer reduced to freezing 


point. 

= = = d 

< ni Ay o 

~ i] for} = 
29.338 | 29.253 | 29.248 | 29.280 
29 024 | 29.063 | 29.307 | 29.131 
29.287 | 29.205 | 29.264 | 29.252 
29.232 | 29.153 | 29.013 | 29.133 
28.966 | 29.160 | 29.503 | 29.210 
29.440 | 29.320 | 29.233 ' 29.331 
29.228 | 29.214 | 29.188 | 29.210 
29.188 | 29.219 | 29.246 | 29.218 
29.233 | 29.233 | 29.272 | 29.246 
29.288 | 29.235 | 29.1389 | 29.221 
28.999 | 28.9389 | 29 069 | 29.002 
29.156 | 29.242 | 29.333 | 29.244 
29.284 | 29.086 | 28.848! 29.073 
28.970 | 28.950 | 28 762 28.894 
28.692 | 28.852 | 29.060 , 28.868 
29.229 | 29.290 | 29.279 | 29.266 
29.180 | 29.024 | 28.979 | 29.044 
29.102 | 29.206 | 29.348 | 29.219 
29.312 | 29.198 | 28.956 | 29.155 
28.870 | 28.868 | 28.940 | 28.893 
28.928 | 28.809 | 28.929 | 28.889 
28.920 | 28.893 | 28.985 ! 28.916 
28.927 | 28.887 | 28.876 | 28.897 
28.876 | 28.926 | 29.016 | 28.989 
29.030 | 29.093 | 29.233 | 29.119 
29.256 | 29.289 | 29.309 | 29.285 
29.332 | 29.306 | 29.274 | 29.304 
29.200 | 29.141 | 29.092 | 29.144 
A eel ee ee 29.121 


METEOROLOGICAL OBSERVATIONS—1898. 83 


FEBRUARY, 1898, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN, 


Clouds. Winds. Ree Sherine Rain and snow. 

= == 

7 A.M. | 2P.M. | 9P.M. |74.M./2P.M.|9P.M 3 EI 3 

a & Porcsialnct 

: ; : : = : 7 : Sane 3 aime 
23 22 ae Sil e| sel alee BPSD sien Werte ae alae 
oo oo oo Sl ee het ee LS lh 8 go a aac & 
OO] «g So! gs SS) og NO SW Ol SS oa ss & elm ral Flea 
Pema ets pe wleealiey sie Ves ieee Nome lee Ie bee et bee | Se [See] 2e 
ee, ON) ES eal fargo SES TSH Sch a ley laresped ete |nal iol == = ca eS ey S/N (esc 
fs 2a ape Re aaee ete 2 aera ee Sareea nw] 2inw] 3/nwi 3 11 Gist eee U0 ee | ee 
0} Cir 50} Cu 60} Cir sw] 2/nw| 38 |nw| 8 TAS TOP [fet ae EE | ea ee 
50|Cir.Str.| 60} Cir 50] Cir Sw| 3!isw| 38/sw| 8 A215 |e O)5 |e ee = ae | ae ate | re ae | 
60} Str 60} Str 100} Nim. |Sw] 3]/sw] 9 |sw} 11 3b) il) o——4))|8300po ms eee eee | ree 
100} Nim. 80| Cir ie 5a Be eae sw] 10 |sw] 7/sw] 1 35 14 eee oes Kaew |e 50 
mn | eS |e 60! Cir sw] 2ise} 8 /|'se] 2 35 OTE eee Bh 8 Se | a 
50/Cu.Str.} 80) Cu. 20. Cir. se] 2]/se] 5|se] 5 44 1p Reece coo Peeper eee 
80} Cir. 100} Cir. 100, Cir. se 3/sw| 3!sw] 3 47 33) Bese seeee | Slee ee eee 
100) Cir 100) Cir. 100. Cir SWAIN eou|'Shwal en eee 0 46 36) Lntni ght) eee ses | aaee eee 
100) Nim 100) Cir. pene |e es sw] ljisw|] 4]se!'8 49 36} ES 7 a.m 19h Sse 
20) Str 100} Nim 100, Cir se|/10/se! 6/sw| 6 50 36H eee eee ee | al ao 
100} Nim 80] Cir. SraeGse ees sw) 6|w]| 9I/]sw| 4 40 25 |In night| Snow |Trace.|______ 
100] Cir Bf |e 100, Nim. |Sw] 8 /sw] 11 |sw} 11 2 264)| am elit |e ee) ee | 
80| Cir. 80, Cir. 100] Nim Wie O)lisiwaliou@ | awe |e 62 34 24915 :00 p.m eee 03 | .25 
100} Nim. 90, Cu. Sen) eee eee ne; 10} n 9/n 24 Tis |S aa aah ee 9a.m 25 2% 
ce EO yn Pea Sele Be a Ue A all gal rll aka | 24 alin isso SS Ms eee eM Se ore ea 
100} Nim 80, Cir. 100} Nim. |Se)} 15 }se| 16 |s w| 3 40 1) ani gt | Pee | ee | eee 
100} Nim 60] Cir. et feels sw| 3|ne] 5|ne}| 6 34 PA) eine 7 Bue, | ee || 
100} Cir 100) Nim 100) Nim. |ne! 5/ne| 6|ne| 4 32 24 | *7p.m./Innight} .52 | .50 
100) Cir 100) Nim 100} Nim. jne| 6|ne|/ 4jne|] 9 31 Qari IME | Lee eh | eae 

100} Nim 100} Nim 100} Cir. ne| 6/ne| 8/ne| 5 24 20) eet sees 12m 70 | 7 
100) Cir 100} Cir. 100} Nim. j}ne|] 38isw!] 38iswl| 3 30 2 ininight | pees 05 5 
100} Nim 100; Nim 100) Nim se] 5/lsw! 8isw] 5 33 13} (SSeS Ee rs | eee 
100} Cir TOON 9 ees ee eee Sw] 5/sw] 6/sw| 2 23 TSE ee Se ees eee | Cee 
40|Cir.Str.| 100) Cir heel os ee Shall els lSawa laos eee) 29 PSH eee See ee eee | 
5-5) eae ree 100} Cir 100} Cir SNA] al | RAwel| abe val 1 29 Gy \pacce SES Se Ae 2 eel EE ees 
100) Cir 100! Cir 2a) eee eee n Wolhal Vii Poaleseett | (0) 33 DD es Sy re ES 
= <co5|| SEE Ee le Seu ee ee Eee oO inane roll ag al 4 BOF Diba. sears | ee = 3|< pau 
4 Loh ES er RRS Bi Soe ee | pes es ete mee | Vere | a eee ed aes 1.74 |11.25 
Ce heh ee eee (2 eee Do | Pane Beis RO en eel tS 82 Opi Dic OM | sesso lee ee eee aoe ae | eee 
65 Le re een amen amen ea 


* Rain and snow. + Snow. 


84 


Ges 
LOLS eee —- 


15_ 


Means.--- 


Average.|_..--- 


STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF MARCH, 


Thermometer in open 


Relative humid- 
ity, or per cent 


Pressure of vapor| Barometer reduced to freez- 


air. Oana rationt in inches. ing point. 
I 
3 ’ 
See eel tees al Rea. ae em lene al) esl wll tel eoesty class! a = = 
< a a 2 < a Ay < A A < A, iY 
~ 2 oO A ~ mR oO - m oO co 2 a 
22 31 2 2516 100 100 100 | .118 | .174 | .123 | 29.048 | 29.036 | 29.138 
22 31 22 | 25 100 100 100 | .118 | .174 | .123 | 29.157 | 29.146 | 29.327 
6 36 24 | 22 100 80 100 | .057 | .170 | .129 | 29.346 | 29 329 | 29.300 
21 34 12 | 2214 100 79 100 | .113 155 | .075 | 29.294 | 29.3804 | 29.386 
4 36 23 | 21 100 71 100 | .052 | .149 | .123 | 29.417 | 29.437 | 29.429 
24 46 32 | 34 100 84 100 | .129 | .262 | .181 | 29.449 | 29.445 | 29 420 
22 50 31 | 341% 100 100 65 | .118 | .234 | .174 | 29.389 | 29.378 | 29.358 
28 56 43 | 4214 100 81 83 | .153 | .363 | .231 | 29.322 | 29.258 | 29.149 
42 58 46 | 4824 83 i 84 222 | .337 262 | 29.120 | 29.059 | 29.074 
45 39 39 | 41 100 100 100 300 | .238 | .238 | 29.110 | 29.159 | 29.159 
47 50 7 | 4426 85 100 100 | .273 ! .3861 | .221 | 28.994 | 28.870 | 28.946 
33 38 33 | 3424 100 100 100 | .188 | .229 | .188 | 28.984 | 28.936 | 28 796 
31 39 3d | 35 100 73 100 | .174 | .173 | .204 | 28.733 } 29 010 | 29.200 
30 46 BHM EB Ys 100 69 70 | .167 | .215 | .142 | 29 329 | 29 342 | 29.320 
33 38 39 | 363g 80 81 100 | .150 | .186 | .238 ! 29.116 | 29.043 | 29.010 
37 68 51 | 52 100 51 86 221 | .349 | .3821 | 29.110 | 28.977 | 28.974 
37 49 32 | 391% 100 57 100 221 | .199 | .181 | 29.197 | 29.236 | 29.292 
34 45 42 | 4014 89 84 100 175 | .251 | .267 | 29.214 | 29.116 | 28.970 
5D 54 42 | 5016 100 93 100 | .433 | .390 267 | 28.802 | 28.811 | 29.005 
32 48 41 | 4014 100 vi 100 | .181 | .260 257_| 29.2384 | 29.239 | 29.101 
46 49 43 | 46 100 96 92 | .3811 | .3829 | .254 | 29.071 | 29.094 | 29.051 
5D 64 38 | 5214 100 G7 91 | .483 | .464 | .208 | 28.841 | 28.781 | 28.791 
26 32 32 | 30 100 79 89 | .141 | .143 | .162 | 29.124 | 29.200 | 29.246 
27 42 28 | 32% 100 66 8) | S347) Shin |e isan|-292249) 1292237 | -29e3t 
32 54 43 | 43 69 74 92 25 | .308 254 | 29.394 | 29.384 | 29.363 
43 49 54 |! 4824 92 100 93 | .254 | .348 | .390 ! 29.309 | 29.264 ! 29.222 
54 60 58 | 5714 93 100 100 | .390 | .518 | .483 | 28.997 | 28.901 | 28.880 
33 34 33 | 3314 70 71 80 | .131 | .138 | .150 | 29.155 | 29.186 | 29.279 
30 38 28 | 32 7 100 100 | .180 | .229 | .153 | 29.467 | 29.467 | 29 448 
29 35 31 | 31% 88 7 100 | .142 | .142 174 | 29.454 | 29.406 | 29.353 
27 38 29 | 3114 88 54 100 | .129 | .123 | .160 | 29.385 | 29.334 | 29.363 
pa S| ee ee ee 37.56 | 94.0 | 78.7 | 94.0 190 | .251 PAD Ws Aas 2) 2 eee eee 
= Ae ae Bathe 88.9 218 Pembinl beer ale 


METEOROLOGICAL OBSERVATIONS—1898. 85 
1898, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 
Register- 
Clouds. Winds. ing ther- Rain and snow. 
mometer. 
5 g q rr] - 
7 A. Mz 2P.M. 9 P. M. 7 A.M.|2P.M./9P.M ca 3 = E 
: ; d S d | : é : 3 bes a 
_ 
ze 23 a3 BER cela Gea ie aa Me Ohl ec alle 
©6 . (28 a ea OXS: : || Ge lls seh as chal SE q S b ae 
ox é om eS om 7G On| Rom Mon lesa | MOs| te A= Ba AB jogs oa 
Bee Sai salts rea iht Siu eh oe | cant ines egal elles JEP | Seca tar Se eet ea 
Orci s  aol SM ine SM Pa le a he | a) eS |e oy ane 2) ee NON sy = 
100} Cir Ww 6is w] 5!is w] 1 3l | 16 
80| Cir. Ss 3 |S ON : 33 | 20 
5-25 \\aeeees s £2 |Sinwi| oes |Smwi een 2, 4 
60} Str Wile ne Shawl 2 5r |S! swale al 31) 12 
oA pS ee Wille L Shiwis 9) east) 10) 37 4 
eee eee aa Cir: en Pee Siew |S) aw) |ae el S 1 BON 18s oo et eRe ee ie | en 
Bie eae 8 oe 25| Cir. ee Pee ee AON esis | tee | Slee 52 | 20 ei davis S22 | ee 
=i e3| ees 80) ,Cir. 60) Cir SUIPees 5s 4/s 3 56 | 25 Be oe 22 55 Esato la Sasa ee ee 
80] Cir. 60} Cir. 10} Cir Si | PLOR as 8] s 3 GL 28 ah Sake | eee wel ee eee 
100) Nim 100! Nim 100) Cir. s DaEees OM ESeU ins 48 | 38 EarlyMo.| 2 p.m (45) |p 
100! Nim 100} Nim 100) Cir. sw| 7is wi 17 ls wl] 2 5 | 3% Va. m.|/8p.m | ees 
100} Cir 100) Cir 100) Nim Seve 2 iseniey | me 3 41 | 31 6p. m G4 fy | ey ees | eS 
100} Nim 100) Cir 100} Cir. Wall) 14 wall touje2es| 0 89.3 Tis |e ee ee Ceeepaals, || 0 AeA tle ee 
SiS || Sem aes (EOE [eee a eed (EOS eee Ww 1 'sie))) 5b |e 9 ABH OS sty | ara NLS | TE ae | eee 
60} Str. 100) Cir. pees | ae te ele) en a6Hliie 2 44 | 30 * Gg (46. sees 
ee |ees a alecom eee se a es sw] 4/s w/ 18] w] 6 69 | 387 
ee ete seo Ours SB Rel al Se a wi| 9\iswl| 9Iis wl 2 49 | 31 
100)Cu.Str.; 100) Nim 100) Nim. |se} 1/se/ 1|sw 8 5d | 28 i 
100| Nim. 100} Cu. 100} Cir. s w}] 10 |s w| 16] w 4 67 | 37 + “ 
20) Cir. 100} Cu 100} Cir. Ww 5\|s wil 7 \|s w] 9 48 | 2 In night.|o oa 128) |e 
100) Nim 50} Cu 100' Nim. |s w| 4|s w] 4] s |} 10 55 | 36 [In night.) _____. 108) | ease 
100} Cir. 80} Cu 100, Cir. s | 10 |s wj 12} n 6 66) |38i4 oe. |e | ae ee 
100) Cir. 80} Cir 40, Cir n 3\nw!] 3/n 1 BS NOE + || LAE | CE ae | ee 
20) Str 30} Cir. « SMG ae eae Ss BIEN Ale Oizoeel| 10) 460/520 ee OE eR ee | ee 
ees eae 3 20| (Cir: 5 ee Ss ea OFS | LORS 8 Bibi) Es WSs ae OL eS S| Soe | eee 
100) Cu 100} Cu 100, Cu. SHPLOR Se sae as) 9 54 | 35 po A eee ee +D4., 2 Sessa 
100} Cu 100) Cu 100} Cu. se|} 15] s | 14s w| 16 60 | 50 1:45p.m.|6:30p m]| .28 |.----- 
100} Cu 100) Cu 90} Cu. sw] 16 |S wi 13/s w| 7 347 )726-5),|P- Sese oes Sas oe eee eee 
20) Cu. | ee SL [ge | ee Ww 6 jn w| 12 nw) 1 43) li 26) 9 iilisc 2 S| eee ee ee 
60] Cir 80| Cir. aie ie eee n 3inw] 5; n 2 SUE eee | Pasa eS ee | ee | eee 
SO OOL AY pete a| se Sees eee eee Te n Or (Rawal We |talawwa|f a ASN Oy gh es Cea ee eee SE Se | ee 
2S le See es pecan |e ea Oy | Ue Sells Se Ae SS lS ot ea aoe ee 3.61) | cannes 
Bae: see: (i) eee 4s Pane sarees nat a sags |e hS RSlazien| oy qe Wk eR Ae ae 
ee aN a fe || a |e a as aes 
55 a ae) (ese al en (eae eee (aes a | [eee eee |e ee ee ae 
| 1 
J 10:30 a. m. ) “§ 1:30 p. m 
* | 4:30 p. m. I sea. m. 
+ § 12:30 p. m. « § 12 noon. 
7 p.m. ER te oy neal, 
+ Shower noon. § Changed to snow. 
+ P. M. and night. 


86 STATE BOARD OF AGRICULTURE 
METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
Relative humid-|,_.. 
Thermometer in open | ~ Pressure of vapor| Barometer reduced to freez- 
air ity, or per cent in inches ing point 
: of saturation. y Bip esas 
Day i 
of g 
month. S 
Sy ites OA tal ea be aa eet oA me Oates eels eres = s E 
< oH 0; 3 < Oy A 4 aly Ay < a ay o 
ae 2 oO A ix a o i~ Rr o fo) o oa = 
oe | es SSS — } 
jie See Om 31 33 31 | 31% 100 80 100 | .174 | .150 | .174 | 29.366 | 29.304 | 29 217 29 296 
poet =. 25 33 21 | 2614 100 80 100 135 | .150 | .113 | 29.224 | 29.217 | 29.262 29 224 
ar te: 23 38 7 | 2914 86 63 100 106 | .144 | .147 | 29.318 | 29.214 | 29.166 29.233 
Ce 24 34 16 | 242¢ 86 89 100 | .111 175 | .090 | 29.193) 29.224 | 29.350 29.256 
emeea ass 22 37 29 | 2914 86 TL 100 101 | .157 | .160 | 29.345 | 29.337 | 29.322 29.335 
GREE Fx: 30 34 31 | 31% 89 79 100 148 | .155 | .174 | 29.314 | 29.308 | 29.352 | 29.325 
IDE oe 30 46 39.1 3 78 W7 100 180 238 | .181 | 29.446 | 29.431 | 29.400 29.426 
Seese sae 38 57 46 Yi 45 69 69 103 322 215 | 29.392 | 29.298 | 29.168 29.286 
ORs sae e 44 52 39 | 45 84 86 55 | .241 | .334 | .131 | 29.071 | 28.997 | 29.079 29 049 
i ae 44 54 39 | 4524 84 74 91 | .241 | .808 | .216 | 29.170 | 29.205 | 29.27: 29.218 
Aiea: SS 44 66 44 | 5114 68 49 68 | .196 | .316 | .196 | 29.893 | 29.388 | 29.394 29.392 
HO werete ss, 44 68 45 | 52% 76 56 100 | .218 | .380 300 | 29.432 | 29.328 | 29.159 29.306 
bya og we 44 65 45 | 5114 92 41 76 | .265 | .301 228 | 28.958 | 28.814 | 28.785 | 28.852 
1 ee 45 61 | ° 45 | 5044 84 61 92 251 825 275 | 28.754 | 28.769 | 28.883 28.802 
TSN ee ee 45 65 46 | 52 68 53 92 | .204 | .330 | .286 | 28.969 | 28.952 | 28.979 28.967 
Theses eae 47 70 52 | 5614 7 61 86 | .249 | .449 | .348 | 29.051 | 28.899 | 28.913 28.954 
Le ae eae 51 61 44 | 52 86 61 100 | .321 325 | .289 | 29.008 | 29.020 | 29.167 29.065 
1S ees 39 52 39 | 4314 100 53 91 238 | .208 | .216 | 29.257 | 29.233 | 29 144 29.211 
[Oma ts 43 49 39 | 4324 100 100 91 27 .348 | .216 | 28.765 | 28.667 | 28.781 28.768 
ON Vowel meee 37 44 38 | 3924 90 2 100 199 265 | .229 | 28.823 | 28.871 | 29.040 28.911 
Os Sea a ae 43 56 47 | 4836 83 69 85 | .231 | .308 | .273 | 29.189 | 29.139 | 29.145 29.141 
apes eae 46 54 51 | 50% 100 100 100} .311 | .418 | .37 29.040 | 28.923 | 28 940 28.968 
Ee a See 44 7 41 | 44 100 100 100 | .289 | .323 | .257 | 29.014 | 29.019 | 29.003 29.012 
Paet a EE 45 5D 42 | 4714 84 87 100 | .251 | .376 267 | 29.004 | 29.049 | 29.069 29.041 
7s oar 43 44 42 | 43 83 84 91 | .281 | .241 | .244 | 29.095 | 29.184 | 29.234 29.171 
One at. mea 43 60 41 | 48 83 100 100 |} .231 | .518 | .257 | 29.340 | 29.329 | 29.349 29 339 
Pi eee 40 62 46 | 52 85 77 84 | .285 | .429 262 | 29.324 | 29.276 | 29.177 29.259 
Ph a 51 Di 46 | 514% 86 75 84 | .321 | .350 262 | 28.929 | 28.960 | 28.930 28.940 
Ae eer 47 61 44 | 50% 85 66 92 273 | .354 265 | 28.952 | 29.014 | 29.149 29.038 
Bikes Seed 53 64 53 | 56% 80 57 80 | .321 | .343 | .321 | 29.267 | 29.276 | 29.197 29.247 
Sums..---- Spay [peer (gem Ee eee ee eee py Say) (Ee Se | Be | Se ee siseie. | 22 
Means!) 22|2.._- Dee Ee eee AAA STI B4e OL Nese OLD) meee) m0 Ih 232 0 | ane eee |e | 29.134 
| | | 
a 
IAVERA SE! |(-.-cn2|So2-saloeee i) 83.2 202 sees cay || es] pee eee 


METEOROLOGICAL OBSERVATIONS—1898. 


APRIL, 1899, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN, 


Clouds. 
AGE: ABH Whe 9 P. M. 
od Fels} 2s 
as a5 a3 
oO OR) 26 
OS =f Oe = os bs 
Rie) 8 ox| & S| oa 
(at SN I fat OSES Hats SMe Ne 
60] Cir. 100) Nim 4 57|| eaeee 
20) Cir. Le ee Ayes seeee 
zi ? “80 Chy “"30| Cir. 
60|Cir, Str.} 60) Cu. | ee sae 
50} Cir. 85| Cu. a | eee PE 
ee S50 Cirs, 91 | S0lrCines 
100} Nim 100} Cu. a |S eee ee 
100) Cu. 80} Cu. Be $a te 
“BMC CHE ASN ol OE (oe ge hig a ( 
60) Cir. 50} Cir. 80} Cir. 
40} Cir. 40) Cir. ee |e ee 
2s 5 SeSaeees| GO| (oe 
100) Nim. 80) Cu. Baas | Eee ee 
20) Cir. Bottles. Sane 100} Nim. 
100} Cu. 100) Cu. 100) Nim 
100} Nim. | 100) Cu. 100} Cu. 
100} Nim. | 100; Cu.Nim|____|____.._. 
Led | as 60) Cir. 80! Cir 
100} Nim 100} Nim 100} Nim 
100; Nim. 100} Cu. 80} Cir. 
40) Cu. 100} Cu. 10) Cir. 
100; Cu. 100} Nim, 100} Nim 
5550 eee 20) Cu. el (Cee eer 
50| Cir. | 100) Cu. | 100] Nim. 
10) Cir os ae aed 20| Cir. 
Lo Al ee Cu. 100} Cu. 
45 |i en = = 50) ees Sipe eee 
dome 


Snow at 12:30 p. m. 


: Registering : 
Winds. an SaTaNTaR, Rain and snow. 
& tm c 
7 A.M. |2P.M. |9P.M. 3 ° rs 
lees 
. 5 a 4 5 Qo © nk 
Sale| sie hee (heniese thee eee 
gisleis/si/e| a) | £2 | 85 (gee 
ON inh Cova Se] Cajal ee 4 = Bp ke Sa Idee 
fat Sie! ASH ety | Batol LS S = oo aa 5 On 
ey Pe) ee) 1p ee = Q ca] 4 
0;se/] 2{se| 1 39 25 * 6 p.m. 21 
nw] 2 |nw/ 11 |jnw| 2 37 190 chee el Se ee eh eee 
nw! 1|w/i10!/ w 2 40 159 ee ee Ua SES sees 
e Dire 4/ne}] 3 31 1G) 222s 8 Bete ree 
nw| 4\/ne! 8\/ne| 2 37 TOK 22S 8 ak Rey Pps 
ne} 5|/ne/] 4/\nw| 1 40 21 ae a | eee eae aes Bato 
nw] 2/e ulene 0 50 PPo| ee es Se eee Lae 
s 4ils w] 2/se| 2 58 Pas | WS eee Keeccinase aa58 
Sie 2 albSies| a 0 54 SoulPRaIN. Wea= eae Trace 
Silene kseslmonsile a 58 Pf il scene eaten gD pes Ire 
Ss lis w] 3/s wi 1 66 300 Sete esse eee Be Loe 
Sy Sve] DNS Ayal ye) 69 5} eset ee tee a re ae eee TRE 
sw! 5/]se/] 3] e 2 66 365 |s2s2 2123 Lees eee 
e 3/se/]11]|e 5 63 Aly ES Se aN oes Sees ee 
TE) 4a) oe Oe 0 67 BOs Ean see eo es | ee 
nw| 3\|s w| ld/ne} 1 73 32 |7:30 am|9:00 a m|Trace. 
n Ua 4j/ne| 2 62 43 |7:30 pm|In night 11 
REY 2) || neni) orl ne 8 54 Biebiby yey nods lesan sacs eae 
e 7 \|Inw| 14 In wl] 3 50 BYE ||eene sae lla.m.| .88 
now] 6|w|3]w 2 56 34 |In night}________ Trace 
Se On lewi 6 is wi 5 56 34 |In night}_______. ee 
s 1|s w] 3 |s w] 2 56 44N| ose wen en 8p. m 54 
e Sues! a2. Oley cl 49 Aid ee aps | Sees TaMtie 
Ses 0" mre; 9) mre 58 BBN soe A See ee wae wee 
ne OF nit) ss ni leees 46 38 |12 Noon.| 8 p. m. 27 
miei) -4o nes) eyes 0. 61 oy eee t a iE eae seme eS aa LY 
ne| 2] s vei oe 0 64 29 (25 Se Se eae ees | eee 
es ON Siena Siw eee 59 37 |t6p. m./In night} _12 
nw|.. |n wi. my Ws | eee 64 BON a sane AS 22 etre ||P ee 
se] 3]se] 10 |__-- 67 84) inn she ee |e ee 
a SP See eae SG easen ol asesres | seeeye es ee alts) 
Ee) Weta ase eee 2S = le [Pe BOR Sh | aeee ane eee ee 
+ Snow flurries. + Rain 
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88 STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS, FOR THE MONTH OF 


Thermometer in Helene epee Pressure of vapor Barometer reduced to 
open air. VOR Dencen in inches. freezing point 
of saturation. . 
Day 
of d 
Month 3 
: 
Pra louetic al ees 0 seu ll jest |USesie ul eal SA eet et al iy = = “ 
22h PEO Meh ol leer eae Peo a Peat ac Ito pad feet < Ay ry S 
o ro (a) ~ a o ~! 2 a x n o =) 
eee ee 52 61 57 | 5624 86 94 | 100] .334 | .505 | .466 | 29.119 | 20.003 | 28.970 | 29.081 
PASS Dee 57 70 53 | 60 100 100 93 | .466 | .733 | .375 | 28.968 | 28.883 | 28.999 | 28 950 
Stee 46 7 44 | 47 84 69 50 | .262 | .308 | .175 | 29.134 | 29.158 | 29.209 29 167 
Aso eso aoe! 39 45 42 | 42 86 84 83 | .210 | .251 | .222 | 29.265 | 29.255 | 29 223 29.248 
[alee Ne 43 48 36 | 42% 83 78 80 | .231 | .260 | .170 | 29.150 | 29.096 | 29.138 | 29.128 
(erase 43 5D 38 | 4514 83 81 72 | .2381 | .849 | .165 | 29.161 | 28 993 | 29.056 29.070 
7} ee eee 57 68 48 | 57% 69 88 | 100] .322 | .491 | .335 | 29 003 | 28.984 | 29 009 | 28.999 
(3) ia See 60 val 51 | 6025 65 66 | 100 | .3388 | .503 | .874 | 29 090 | 29.102 | 29.098 29.097 
Oye ee. 59 75 62 | 65% 7 68 77 | .352 | .591 | .429 | 29.134 | 29.089 | 29 057 29 093 
NOP 2 2242 55 63 48 | 5514 100 83 | 100 | .433 | .478 | .335 | 29.010 | 28.983 | 28.962 , 28.985 
i} a 57 64 43 | 5424 87 62 | 100] .407 | 373 | .278 | 28.879 | 28.849 | 28.930 | 28 886 
iP ee 48 58 41 | 49 92 76 | 100] .310 | .365 ! .257 | 28.990 | 29.017 | 29.119 | 29.042 
163 eee 53 67 Al | 57 93 95 | 100] .3875 | .626 | .374 | 29.147 | 29.135 | 29.145 | 29.142 
ieee es 44 7 5B | 551g 100 95 | 100] .259 | .626 | .433 | 29.155 | 29.098 | 29.070 | 29.108 
by ey See 57 7 55 | 6025 100} 100] 100] .466 | .783 | .433 | 29.073 | 29.061 | 29.073 | 29.069 
TGR cee Se 57 65 45 | 55% 94 73 92 | .486 | .451 | .275 | 29.109 | 29.182 | 29.217 | 29.153 
(ase ame 47 65 49 | 5324 92 68 92 | .298 | .420 |] .322 | 29.274 | 29.252 | 29.207 | 29.244 
ites eee 59 67 67 | 6444 vi 89 84 | .852 | .529 | .556 | 29.075 | 28.908 | 28.841 | 28.941 
NORE ey, 67 72 62 | 67 84 81 100 | .556 | .631 | .556 | 28.799 | 28.830 | 28.891 | 28.840 
ee ee 60 70 58 | 62% 88 “90 88 | .456 | .658 | .423 | 28.972 , 28.991 | 29.089 | 29.017 
Oy Soe 67 73 69 | 6924 100 90 90 | .662 | .732 | .685 | 29.099 | 29.056 | 29.050 | 29.068 
ee 69 % 60 | 6744 85 72 94 | .599 | 581 | .487 | 29.061 | 29.010 | 29.025 | 29.032 
Boe sooo. 64 73 61 | 66 83 67 94 | 497 |) 545 |] .515 | 29.008 | 28.980 | 29.002 | 28.997 
PARAS SUS 63 73 63 | 661g 83 V7 73 | .478 | .617 | .478 | 29.008 | 29.040 | 29.116 | 29.055 
ben. Bese 63 69 50 | 6024 83 85 | 100 | .478 | .599 | .861 | 29.187 | 29.189 | 29.169 | 29.182 
Obieaes eons 57 72 55 | 6144 87 66 | 100 | .407 | .524 | .433 | 29.124 | 29.012 | 28.971 | 29.036 
Qieeass eee 63 79 61 | 6725 83 66 94 | .478 | .651 | .505 | 28.983 | 28.861 | 28.764 | 28.869 
Qomebese a: 67 67 51 | 613g 89 89 | 100 | 591 | .591 | .374 | 28.735 | 28.721 | 28.849 | 28.768 
pal ieee he 55 64 49 | 56 87 89 100 | .407 | .529 | .848 | 28.909 | 28.902 | 28.968 | 28.926 
GU eae ae 54 62 5D | 57 100 72 94 | .418 | .399 | .405 | 29 049 | 29.083 | 29.119 | 29.084 
6) eee 57 74 60 | 6324 87 63 94 | .407 | .5382 | .487 | 29.176 | 29.165 | 29.108 | 29.150 
Sumsieers|-=os- Eee ee atte Meee aoe cee loo esas ea saloon] Sena eelees aeeaalaeks cee posses 
Means ysss|s i529 22 || heeke. 58.37 tay rao iets) | cen betr da | ae haul alate bee thay || gees See | wet ‘eel SAT OORO4a 
a Ne — \_— ee 
PVeETa ees |es- se N S- = oe ke aa ees 86.2 498, Nie eso le ee ee 


MAY, 1898, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 


METEOROLOGICAL OBSERVATIONS—1898. 


Registering 
Clouds. Winds. thermom- Rain and snow. 
eter. 

7A.M. | 2P.M. | 9P.M. |7A.M.[2P.M.|9P.M & oe ie E 

ra g Bay ° 

ed os od E Fi E dol go Se) 21) eee 
eS aS aie 8 8 8 a 8) Bo. ee Sollee 
cole ioc] = esl s els lersielel as | 8 | sa eeu ieteles 
Babs loyl & lseloS (S1S/SIS (2/5) 2 | a | Bs | Se lesa] as 

Ay Moy Mo lo SE ee ey ites, ey teil vee ca ea iS fa 
100) Nim 100) Nim. 20| Cir. Bee Os ESie) lagen || as: 2 66 49 |12:30pm| 6 p.m.) .20 |----_- 
100} Cir. 80) Nim. 10} Cu. se| 5|sw/18| wy] 8 74 51 | 2:30pm] p.m.| .10 |------ 
100] Cir. Str.| 100} Cir.Str.| 100] Cir.Str.n w} 8 |Inw] 9/nw| 4 51 Bij. 22. soe eee ee |e 
100| Cir.Str.} 100} Cir-Str.| 80] CirStr.'ne}| 4]/ne/ 4/ne| 4 45 Bio Se eee | ee eee eee 
100} Cu. 100) Cu. 10) Str ne] 3/ne/ 4/ne| 3 48 Bi ee ee ee | ee ee eee ee 
10) Cu. 10) Cu. 5) Str. ne| 6/ne| 9/ne}] 2 60 30} Eee es. SDS SE eee eee 
Loe See 20| Cir a0 Sees neg |e) |e tls ese 0 69 2. | elses Sa Set eS eee ane 
oes | Sierra ees Se ee A Ee ee 3ine|] 6/e 2 (Al i eee [eam te LEY oa Je 
mace eee ee ey |r ae 100} Cu. sw] 8/sw] 8|sw] 4 76 39 | Innight./Innight.| .12 |_.___- 
100} Cu 100 |e ©xret | Se oe lea eee sw| 7| s | 12] s 9 67 47 | Innight./Innight.| 05 }|_____- 
30! Cir. SLE Ua sae Yad eee eae s |}12/sw|17|sw] 1 67 GQ) eee te ae eis FLAC ACE Ae SS iene 
coos eee 40) Cir. id | 4e new nO nl aee= nO 61 BE eee eS Ree SENT eee a eee 
20} Cir. (S10) ), (Ono) We eee ee sw] 4isw; 8isw! 2 67 B34 eo ee AES A ee 
100} Cir. Pat A Noth 100} Nim n 1| w 3 | Ww 1 69 34 | Innight.|/Innignt.| .02 |______ 
60) Cir. 60) Cu. 80) Cu. e 21 Ww 5] n 2 70 HON asetlae Jee Se a lh ee ee 
60) Cir. (35) Gilbey | Less lieeeee eee kweli Sie eave eee |e eee 68 AB ie oa ea Re es |e 
cient | See eee (SS || RS ae) | caer ne}|_:__| ne}, °2)|'s'el) ‘9 67 BE ee ea es See Se eee 
80) Cu. 80} Cu. 100} Nim se| 12] s 8| s | 15 73 45>) 8a. min|)/9ra. ms) 12245 eee eee 
100} Cu. 40; Cu. 20) Cu. Sie 22 Siwilel2e es) 1 74 55 | Innight,/Innight.| .9 |______ 
100} Nim 80} Cu. 8U} Cu. ne| 5/ne| 4/ne| 2 73 56 8:30 10:00 S19 LEAs 
100} Cu. 40} Cu. 100) Cu. se| 9jsw]| 11 |sw] 9 80 BON oe Bs =e 8 ean | 
40} Cu. 100} Cu: 20) Cir sw] 13|sw| 10 |sw| 6 74 60) ooo Seas ee ABS ee See 
AQ EC Utes eet a tacee S| eee oman sate w 9; w|i13| w 1 74 BQ) es os tec eas ee ee 
20} Cir. 40} Cu. 80; Cu n 4|nw| 4|/n 1 74 60), | Sese es : | ae | eee | eee 
nit || eee ST OAS WN a Se eee Ss. le) we onlene [nae |ese olen 73 49F | 28 SIMS oO CL eal Peele Eee 
=-Ee) eae 30) Cir. Die) pees es One's ale Rey paw 7. 48) Woe oss eel ee Bola eee 
pepe ee ie AEA | ere ek Sek | 20] Cir. se} 6|]se| 8] S Vf 78 60 | Innight. Innight.|______}______ 
2 eae 100} Cu. 100} Cir s 7\isw| 8| w| 4 7 51 | Showers.) 9a. m.| .33 |_----- 
20) Cir. (TOWER VS acm || er ee Oh nw| 5|nw] 6|/nw] 2 7 49)" (Sse). = Stelle aa ai eae | Se 
|e Se ne Ee relay ill Sesh eu Nees | ee) 65 49) n> See SE a | ee 
oot ||- eZee Sl eee eee |e ean wale alis elle Geit Sie) mie 74 AO) ic so ok So ee eee | el ee 
=e. ||P aS eSB |S ee Ss A ee er ee a ee fe oleae s|loeee eset eso s| 54 ane ek eeeeeme (noes ere ie al ty eee 
CNA) ae ee 46|S22 6253 Soap aee coe eses | ese Seales NS eee 6825.45). 8 2) See ees | ees see |e 

Ne ms 

COIS AY 1 POE Pan aired] eres 11 Bes Seis = Sse lea abs ese ole See || ee es ee | 82 | ees, 
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90 STATE BOARD OF AGRICULTURE 
METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
Thermometer in ne shumies Pressure of | Barometer reduced to freezing 
open air. Oe eatucations | weapon in. inches, point. 
Day 
of » 
Month. S 
g 
= = s SS vee s s 2 = s = s = FI 
< Ay Ay 3 < a 0 < 04 4 < Ai aM o 
> a a 2 ~ i} a ro om ror) i~ oO a = 
1 eee ee 67 69 62 | 66 75 90 100 | .489 | .635 | .556 | 29.049 | 29.046 | 28.991 29.029 
A eee 67 7 5D Yi 75 69 100 | .489 | .691 | .433 | 29.112 | 29.148 | 29.198 29.153 
a oo ae 60 82 7 | 6614 8&8 63 100 | .456 | .691 | .466 | 29.249 | 29.267 | 29.299 29.272 
“eis Sees 69 86 63 | 7225 85 65 94 | .599 | .805 | .543 | 29.325 | 29.297 | 29.338 29.320 
i es oe 74 86 66 | 754% 81 a 89 680 | .942 | .570 | 29.289 | 29.250 | 29.247 29.262 
Seas aan 64 85 (ae Nh 89 68 100 | .529 | .819 | .662 | 29.244 | 29.201 | 29.171 29.205 
ae cease 74 90 68 | 7744 81 60 90 | .680 | .841 | .612 | 29.181 | 29.120 | 29.103 29.135 
Ssaate eS 69 76 61 | 6824 95 91 100 | .671 | .812 | .537 | 29.043 | 29.023 | 29.080 29.049 
(2 ela 69 80 66 | 7124 85 Th 100 | .599 717 | .639 | 29.183 | 29.134 | 29.141 29.136 
TOPs Se oes 64 81 66 | 7044 94 rr 100 | .563 787 | .639 | 29.099 | 29.059 | 28.977 29.045 
1 Ti baer fe 81 66 | 7344 95 vi 100 Ti1 | .787 | .639 | 29.003 | 28.984 | 29.010 28.999 
pao g ks ae 73 75 7 | 71% 95 86 100 771 | .745 | .662 | 29.013 | 28.999 | 29.023 29.012 
iby ee aaees 68 76 66 | 70 95 95 100 | .648 | .854 | .639 | 28.988 | 28.960 | 28.971 28.973 
eh See eee 69 79 56 | 68 100 82 87 | ..708 | .8138 | .391 | 29.004 | 29.089 | 29.213 29.085 
TS eee ee ae 52 68 54 | 58 86 60 Yi ioess| 411 | .3862 | 29.374 | 29.385 | 29.362 29.374 
GE See Ee 57 67 57 | 601 87 84 100 | .407 | .556 | .466 | 29.317 | 29.255 | 29.208 29.260 
Niece se 56 7 61 | 6544 94 66 100 | .420 | .651 | .587 | 29.204 | 29.097 | 29.046 29.116 
Ses see 73 83 60 | 72 90 83 100 732 | .9386 | .518 | 29.003 | 28.965 | 28.981 28.983 
ie eee es 65 73 52 | 6344 89 67 100 | .549 | .545 | .388 | 29.040 | 29.056 | 29.067 29.054 
20 ae a ae 64 79 52 | 65 77 62 100 | .464 | .612 | .388 | 29.060 | 28.937 | 29.089 29.029 
Ala RASS 57 7 51 | 5916 87 66 100 | .407 | .482 | .374 | 29.177 | 29.228 | 29.218 29.208 
CA i een 59 15 57 | 6334 82 69 100 | .410 | .476 | .466 | 29.277 | 29.272 | 29.238 29.262 
2s 5 ee Set 72 84 64 | 7344 72 60 100 | .559 704 | .596 | 29.229 | 29.192 | 29.097 29.173 
pA ley eS 79 91 80 | 8344 82 60 83 | .813 | .874 | .843 | 29.037 | 28.867 | 28.718 28.874 
Dee som tee 67 83 63 | 71 100 42 94 | .662 | .802 | .543 | 28.577 | 28.558 | 28.672 28.602 
od a het FS ck Nelo 7 7 61 | 69 95 69 100 | .626 | .691 | .537 | 28.886 | 28.954 | 29.003 28.948 
of (ae Sa 66 7 61 | 6824 100 95 94 | .639 945 | .505 | 29.029 | 29.004 | 29.036 29.023 
pace eee 7 70 55 | 6024 94 95 100 | .436 | .695 | .433 | 29.103 | 29.136 | 29.139 29.126 
OL ek BS 57 83 76 | 72 94 7 91 | .486 | .891 | .812 | 29.147 | 29.026 | 29.062 29.078 
BO eeprom = 79 88 73 | 80 91 69 95 | .900 | .915 771 | 29.035 | 29.106 | 29.153 29.098 
SST eee enteral SS |S hae ele we || eel ee wen || meee, Mee ea oa eS DUS ae ee 
INC ANS aie tee |a ee S| eee 69.19 | 88.4 74.0 96.8 582 WBS Ola | ta seee 54a eee. ele 29.096 
aaa (OSE Ars A a tet | ces ee 
PAV GNAGEGA s.o52\|) sot een| cosa epeamece 86.4 624 pate ie sadiseu|ocsetec|ee a 


; METHOROLOGICAL OBSERVATIONS—1898. 91 
JUNE, 1898, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 
Clouds Registering Rain and snow 
; thermom 'r. S 
e | Br vp Bie ey MS 
7 A. M 22P av OPS Me |e 9P.M 3 3 5 
Bt & Arg a 
: 5 ; : Pi 3 pai a 
j j a d d j aS B = 
Pee Wes a) eet (ey oh) Weil Ball Ee) aie ee Oe ee 
Sa a alos! & jodie a lew SiS ere Ie esa) so ge Wes aloes leate 
res id be id a ia Dl set ne Den eres Dy ite, 4 = ip 7 oO |2, O| a5 
o3| os; S jou) & FM Omi nei Onley linic ali cs P= o& ae (S88! og 
Au al Ay QAlmk#/Al|mA/A!& = a Q Sa eal! 
40} Cir. 100} Nim. 20; Cu s 4 Shawl 4 eee G7 51 | 12M. By EAI BE BIN) |e 
Ses SESE (cca eee | ame ie oa SES OR Seawileco! 2] <0) 79 DL ELE ee IEG Ses TR ee eee 
20) Cir. oe peo || Pee Bere eee rSiel| Soaliste| ais 0 82 BODE Ait ee SM |S Se ae 
5c Laser el Ioeerel een (ora) Pe ae eal s Biel ae Bee 1 86 GA eee el | Seep eee el apis (ek Le 
1s] = Se ee 40| Cir. Seeall oO Say eee gees 86 Boel ees Le AME Lies Isl ieee 2 ee 
60} Cir.Str.} 40) Cir. EN Shite Bek sw Ss 4 0 88 60 
20) Cir.Str.| 40) Cir. 100; Nim. |s w se| 4 3 90 58 
100} Nim. 60} Cu. Se | PARE Te se Swi 5 0 79 60 
aoe) Ene 80) Cu. 100) Cu. Sw sw 4 2 82 54 
100} Cu. 60} Cu. 100} Nim. |ne Swi 4 5 84 61 
| | 
100} Cir. 100| Cu.Nim.} 100} Cu. Ss Ww Wily © 3 65 64 
40} Cu. 100) Nim. 100} Nim. |s w sw] 5 3 th 65 
100} Nim 100) ENG ESS ee al Siew, sw 5 1 i 65 
20} Cir. 80} Cu. Se Pees Ww w| 8 2 81) |) 55 
eee eee ee ee eeeeel|(2 tos oe Sse Sees ate Niawi| === a 68 AH Eek ets] eee ee ee 
100] Cu. mercer Mee ban) Seana s ne ne| 4 BUI diy fe ete 0 The a 
eos | Vea | ese |eeenen ee ae Sealdenciesss pe ne! 2 7 DOM oss Coe ee 
ape eee 60} Cu. See eee Sensi ib Wwillesoe 86 54 | 6 P. M.| 6:30 AE Ne Se 
S| CE) Een eee Be |e nw]----|nw| 5 ib) BREA SSE A ate I a 
aasa|fosecsocel |! HUN Oe Bee (ee ee Ww 4\w 5 7 45 | 2 P. M.| 6 P. M.)Trace.)__-___ 
© 24S! |e oe eee | ae er ae Ss Sleek: n 3 |nw) 44).2-- 72 QBis| > Jobe 8 oa es | eee 
sted Beas eel eiseeee | tee ol eee =e 5all Oa aaa 7 BOM ce see ene |e eee | Pea 
Sec eRe] qe Sse sey |e ee a are s T'swl Tis w 85 OM Ske T= Sea ee oe ee | ee | aa 
Bi | S| |e eee (eee -------|S W| 9 |g w] 16 |s w 92 62 In nijght 225 ON | meee 
100} Nim 40) Cu. 20) Cir. nw] 11] w!14/ w 83 OLN ||. eee a Ps See Ok ae 
3354 Soe 60} Cu. 100} Nim. | w/} 8|w] 8/| w 80 GU oi 22 WY Gl ee = No Pees, 
100) Nim 100} Cu. ae | ae ae wi] 2}w] 3] w 7 (oO |e ae we GRATE |i aco |peeeee 
100} Cir. pte) |Pewa see: [eee eae see oe nw] 6|w 3 | Ww 72 5S) hes ee a eee eee ee 
50) Cir. TAS eee 100} Cu. w| 2/s wi|----ls w 85 48 i\ Se aes See Hs | aber | [Pye sees 
40| Cir. 15) Cu. 20) Cu. sw -|S w} 12 |s w 89 68 In nijght LOS -eeeee 
BSHo esas ero |Beseel [eres eee [icra err tephra] emcee me eae 2 (Rae een ees Salle ee Bee 4.44 never 
Gal |e eee 38 | ereaene Zileseeesea| oes 802275 1542900).| t= eee |e Sa 5 ae) | 
34 eee doce local eres eS Sa Ie lhe ae Se a 


92 STATE BOARD OF AGRICULTURE 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humid- 


Thermometer in open | ; . Pressure of Barometer reduced 
air. a tae vapor, in inches. to freezing point. 
Day fl 
of F 
month a 
Paps e=u, | [Wesel BERS e |Watseenl Retr Meme (Mr) acl ee =P a a = = d 
<q Ay 4 3S < Ay A, < fu o¥ < A A © 
é m a AQ ~ 2 oO ~ n a é 2 ror) = 
ee eo 78 90 71 | 79% 91 73 100 870 |1.033 | .759 | 29.238 | 29.199 | 29.183 29.207 
at 81 92 73 | &2 79 $7 95 829 |1.005 | .771 | 29.197 | 29.159 | 29.122 29.159 
ae Sapa ee. 83 83 66 | 7714 79 79 84 891 891 536 | 29.133 | 29.115 | 29.191 29.146 
ih ae 61 73 62 | 654% 94 63 94 505 510 523 | 29.283 | 29.244 | 29.289 29.255 
pera S52 61 74 62 | 65% 83 67 94 442 568 523 | 29.369 | 29.309 | 29.265 29.314 
(hens eee 67 81 60 | 6914 89 59 100 |} .591 | .624 | .518 | 29.283 | 29.248 | 29.198 29.243 
(ee 70 86 63 | 7 70 62 33 | .516 | .762-] .478 | 29.195 | 29.133 | 29.077 29.135 
Bhates et 80 7 68 | 7224 78 100 79 | .800 | .733 | .543 | 29.057 | 29.046 | 29.078 29.060 
0) ees 68 75 AD | 66 79 64 87 | .543 | .554 | .376 | 29.079 | 29.067 | 29.155 29.100 
1) eee 59 721 53] 61% 88 62 100 | .489 | .489 | .403 | 29.206 | 29.175 | 29.223 29.201 
Aes 56 70 51 | 59 94 70 100 } .420} .516 | .874 | 29.351 | 29.335 | 29.383 29.356 - 
PE 3 60 78 57 | 65 88 65 94 | .456 | .626 | .436 | 29.417 | 29.384 | 29.418 29.406 
1b} S3ee@aiee 68 81 67 | 72 85 59 84 | .577 | .624 | .556 | 29.392 | 29.355 | 29.335 29.361 
i, Wainy See ee 69 86 67 | 74 85 62 95 | .599 | .762 | .626 | 29.333 | 29.302 | 29.235 29.290 
bes ss2-22 (fe) 88 64 | 752g 81 62 94} .705 | .823 | .563 | 29.209 | 29.161 | 29.121 29.164 
Gho sae eee 63 86 Zi 75 94 80 86 | .543 | .989 | .772 | 29.144 | 29.093 | 29.094 29.110 
Up oer 80 90 76 | 82 91 63 91 | .931 | .887 | .812 | 29.096 | 29.022 | 29.044 29.054 
fie eres es 86 WAT 91 68 90 870 | .850 | .732 | 29.049 | 28.992 | 29.008 29.016 
1 {2 hese 76 7 7 | 73% 86 82 100 772 | .785 | .662 | 28.995 | 28.986 | 29.032 29 .004 
PA ere ae 68 87 65 | 734% 95 65 94 648 | .836 |] .583 | 28.987 | 29.058 | 29.186 29.077 
67 V7 63 | 69 95 57 88 | .626 | .527 | .510 | 29.275 | 29.275 | 29.278 29.276 
62 87 64 | 71 94 62 94 | .523 | .792 | .563 | 29.262 | 29.265 | 29.234 99.254 
5 89 64 | 76 73 62 94 | .628 | .855 | .563 ' 29.2389 | 29.213 | 29.244 29.232 
81 96 86 | 8724 70 89 88 | .745 |1.507 11.087 | 29.220 | 29.136 | 29.095 29.150 
76 84 65 | 75 86 vis) | .772 | .877 | .451 | 29.122 | 29.075 | 29.102 29.100 
226i ae 65 86 65 | 72 89 83 94 | .549 | .904 | .583 | 29.131 | 29.055 | 29.043 29.076 
(= eee 77 90 70 | 79 8&6 63 95 | .799 | .887 | .695 | 29.016 | 28.935 | 28.935 28.962 
Coesseccak 79 82 73 | 78 82 71 95 | .813 | .773 |] .771 | 28.936 | 28.916 | 28.931 28.928 
29 222 25. 42 81 67 | 73% 95 64 89 | .745 | .664 | .591 | 28.987 | 29.041 | 29.089 29.039 
74) 62 G7 63 | 6744 94 69 94 | .523 | .689 | .543 | 29.105 | 29.091 | 29.077 29.091 
5 ee 70 80 T2 | 74 90 74 76 | .658 | .758 | .595 | 29.121 | 29.107 | 29.087 29.105 
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Average- 
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Thermometer in open 


air. 


84} 70/7 
76 | 68 | 72 
76| 65 | 70% 
75 | 59! 66 
80 | 68 | 71 


79 60 | 68 
78 63 | 6825 
81 67 | 7016 
80 74 | 74 


80 | 64 | 68 
86 | 67 | 753% 
8 | 71 | 7536 
9 | 78 | 82 
7 65 | 6824 
75 | 63 | 67 
73.| 54 | 62 
74.| 54] 61 
7 “| 7 
84| 61 | 72 
gs | 71 | 733 
93 | 72 | 81 
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Daily mean. 
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Relative humid- |pyressure of vapor 
ity, or per cent in inches. 
of saturation. 
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Barometer reduced to freez- 


ing point. 
= = = 
< fy a 
i~ Or lor) 


29.079 | 29.082 | 29.182 
29.162 | 29.155 | 29.057 
28.881 | 28.867 | 28.925 
29.079 | 29.081 | 29.159 
29.202 | 29.198 | 29.198 


29.209 | 29.175 | 29.086 
28.992 | 28.949 | 28.939 
28.936 | 28.995 | 29.091 
29.145 | 29.091 | 29.105 
29.055 | 29.013 | 29.007 


28.991 | 28.924 | 28.992 
29.099 | 29.100 | 29.184 
29.263 | 29.245 | 29.279 
29.293 | 29.266 | 29.249 
29.035 | 29.077 | 29.082 


29.118 | 29.102 | 29.062 
29.080 | 29.102 | 29.097 
29.104 | 29.077 | 29.129 
29.128 | 29.195 | 29.218 
29.229 | 29.181 | 29.169 


29.083 | 29.035 | 29.022 
29.013 | 28.984 | 28.939 
28.967 | 28.876 | 28.945 
29.007 | 29.007 | 28.965 
29.012 | 29.016 | 29.075 


29.043 | 29.081 | 29.183 
29.276 | 29.258 | 29.249 
29.169 | 29.111 | 29.041 
29.051 | 29.069 | 29.125 
29.118 | 29.102 | 29.099 
29.167 | 29.159 | 29.180 
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* In night. 

Sept. 4, thunder shower in night. 
Sept. 15, thunder shower, 10 a. m. 
Sept. 24, thunder shower, 7 a. m. 
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Thermometer in open | Relative Humid- |p, eccure of vapor|Barometer reduced to freezing 
air pup Ouber ceut in inches oint 
° of saturation. 5 goueaic 
Day 
of F 
month eI 
g 
ices eal ise | ny Set eel et bile Oi] Me a = = d 
<q | a Ay es ct al < ci oH <{ A Ay 2 
ro is} a A é a o ~ a a x on a = 
Meese 59 73 66 | 66 94 85 89 | .469 | .693 | .57 29.275 | 29.150 | 29.172 29.199 
QUBEeT e's 67 73 71 | 70% 95 85 95 | .626 | .693 | .720 | 29.215 | 29.221 | 29.192 29.209 
See ae 68 84 68 | 7344 90 75 100 | .612 | .877 | .685 | 29.224 | 29.139 | 29.176 29.180 
Ose 5b 71 61 | 6244 100 80 100 | .483 | .608 | ..5387 | 29.255 | 29.137 | 29.117 29.170 
BS Sum tee 62 67 46 | 5814 100 100 92 | .556 | .662 | .286 | 29.099 | 29.172 | 29.386 29.219 
(iets Gs 39 59 50 | 4914 91 82 93 | .216 | .410 |] .335 | 29.494 | 29.462 | 29.446 29.467 
Cert ace 48 ath 50 ! 5126 92 | -100 100 } .810 | .466 | .3861 | 29.413 | 29.377 | 29.286 29.359 
Cea nee 50 63 44 | 5214 93 100 100 | .385 ! .576 | .289 | 29.273 | 29.302 | 29.343 29.306 
LS i Rae 50 70 50 | 5625 93 90 100 | .38385 | .658 | .361 | 29.316 | 29.261 | 29.315 29.297 
I) eet se 47 72 63 | 6024 100 66 94 | .823 | .524 ) .543 | 29.206 | 29.040 | 28.882 29.043 
10 espe earn 60 63 48 | 57 100 72 100 | .518 | .416 | .335 | 28.877 | 28.867 | 28.997 28.914 
PA Ea ee 48 57 48 | 51 92 81 92 | .810} .878 | .810 | 29.114 | 29.087 | 29.057 29.086 
AS DEA Si 48 48 45 | 47 85 100 92 | .285 | .8385 | .275 | 28.9380 | 28.869 | 28.888 28.896 
ee 42 41 33 | 3825 91 100 100 | .244 | .257 | .188 | 28.915 | 28.899 | 29.206 29.007 
GT see 32 53 38 | 41 100 80 91} .181 | .321 | .208 | 29.277 | 29.239 | 29.296 29.271 
Get Sie 39 60 53 | 5025 91 2 86 | .216 | .426 | .348 | 29.276 | 29.189 | 29. 137. 29.201 
ieee ees 52 67 53 | 5714 86 55 93 | .334 | .362 | .375 | 29.068 | 28.910 | 28.872 28.950 
NSiieeoe es 49 48 43 | 4625 2 7 83 | .3822 | .260 | .231 | 28.838 | 28.838 | 28.871 28.849 
Ihe haan” eee 41 50 40 | 482 91 93 100 |} .285 | .835 | .248 | 28.977 | 29.021 | 29.159 29.052 
OR See LS 39 50 48 | 4526 100 100 100 | .238 | .361 | .3835 | 29.169 | 28.980 | 28.960 29.036 
ee eS 48 50 47 | 4814 100 93 100 | .335 | .3385 | .323 | 28.948 | 28.856 | 28.757 28.854 
dake ee 46 51 43 | 4625 100 86 1005 PSL escent 28.651 | 28.746 | 28.908 28.768 
DAG aay gee 42 51 46 | 4614 91 79 2 | .244 | .296 | .286 | 29.150 | 29.244 | 29.229 29.208 
it Se ee 50 64 5b | 561g ft 73 81 | .283 | .483 | .849 | 29.126 | 29.113 | 29.164 29.134 
Pay as Set bi 54 54 | 53 93 100 100 | .348 | .418 | .418 ; 29.093 | 28.931 | 28.867 28.964 
Pie are See 33 34 a2 || 83 100 | . 95 95 | .188 | .182 | .168 | 28.919 | 28.963 | 29.175 29.019 
DROS AS 32 44 31 | 353g 79 84 89 | .143 | .241 | .155 | 29.276 | 29.285 | 29.304 29.288 
ps oe 34 47 34 | 38% 79 V7 89 | .155 | .249 | .175 | 29.312 | 29.264 | 29.279 29.285 
pit) te SES 34 57 45 | 451, 89 81 92 175 | .378 | .275 | 29.286 | 29.179 | 29.108 29.191 
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5) oes eee 38 44 34 | 3824 91 84 100 208 | .241 | .196 | 29.289 | 29.286 | 29.284 29.286 
STS Gaia pee See A ee ee eee eee ale eae | peek eae el meee) |e oe eee oe NS | een 
Means 2 2 site ee Pls oe SOFAS MI EOe DA Goe OLS Sit Poole Hs VO chee | eres meat | eee eee | ce 29.122 
AV ERAS C2 |) ate cel sect oe See eae 90.8 (356 hate os a ee 


x 


MBHTEOROLOGICAL OBSERVATIONS—1898 99 
OCTOBER, 1898, AT AGRICULTURAL COLLEGE, LANSING, MICHIGAN. 
Clouds. Winds. Regione Rain and snow. 
ro uu q S 
7A.M 2P.M. 9P.M oA Mies 2 Vis 119)" Mie =| 2 ie E 
a ia) 

- : z : = S co} FI 

= ; O a cs d : oo. Ss uO n 
elie gael) lee SPS ale) ieee |) Sel okie ee hee 
I) ee | AS str Ma] SY i area aes os Pdr |) t= P= aa | se |SSe| ae 
STS Sel rss OSI (Cie Seni |e |monil pret rcs a aa =5 [ahs] Sa 
ea es A Sel ee eS aa |e Peril os (a oe | Be [Seal] SE 
ay SI FS eA St (oN) ae Se ral Dap Hl 2 = = rae [fpr = CH a= 
100) Cir. 100) Cir. 100} Nim. Inw}] 3/se]} 8/se] 5 73 48 |/Evening.|__._-_-- ROAM | ene 
100) Nim. 100|RINim sy 5| 2225 | pase see se} 6|Se/] 5 js w|. 2 73 (RIM eee ae ee ems Pa Re (oe 3 
80} Cu. 60) Cu. 20| Cir swi| 2|s w| 2|w 4 90 6D. ieee Sh a oe es ee 
100; Nim 60) Cu 100} Cir ne} 2inw| 2\|nw/| 2 72 52 * 9 a.m pOry | eessesee 
100} Cir. SOs Cuba | ae lee ee se] 5|jnw] 7 \|nw| 2 67 AO ake ELON RSS eas aed | ee 
eS eee ee see eee 20 Cir: nw] 2|jnw| 4\|nw| 1 60 34 * ho ee TL Sh eee 
100) Nim 100} Nim. 100| Nim e WES ae =H) 1) 57 cy gee Pa et 7p.m hoy | peso 
PAI Oars: Po be ee eR Rae [ee ea nw] ljnw| 4(/nw| 1 63 44) |e eT Nee ees ee | ee 
ee ees eet ee lee IEE See wy, 2\| Ww 5| w 3 70 39) [22e oe e e oee  e 
245. eee 80| Cir. 100) Nim wi 6/s 8is 4 7 42: 4p, I y'|s Ee |e | ee 
100) Nim 10] Cir. 80) Cu. sw| 3|s wij 13 Inw| 2 65 48)) seo 1O}asmell 400 | eases 
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100) Cir 100} Nim. | 100} Nim se|10|s w| 6/s w| 6 57 42 12m. |In night) .12 }_.-.-- 
100) Cir. 1OO| GNM soe Sees Soe nw| 2\|nw) 8 |nw| 2 43 32 Fitts oem et 1027 Pees 
aaa See 30} Cu. Lee ee seesaw 2 | wi) Gi im wil) + 52 28) Vetoes. Jue BS en See eee 
60) Cir 60) Cir. A Set |e ih eke sw| 7|se|10/se| 9 63 BG) see ek |e a a ae eee 
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100) Cu. 100} Nim 100|(eNiim: 15/2225) On mxe || F2himniel|) "4: 50 46 |3p.m. |Innight] .16 |------ 
100} Cu. 60} Cu. 60} Cu. nw] 6 jn w] 10 |jnw| 6 51 43) tos ee ee ee | eee 
100} Cu. 60) Cu. 80} Cu. now; 8 |jnw| 8 jn w| 10 51 40) | es Se Fen | Peet Sat | ee ees 
80) Cu. 60) Cir. | 60) Cir Sie} TL ISS wis 3: iSexlk 65 42} oo 2 Oe 2 | See es ee | eee 
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* Karly morn. 


+ Afternoon. 


¢ Early a. m. 


§ Snow flurries. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in open avo oe, Gack Pressure of Barometer reduced to 
air. Of saturation. vapor, in inches. freezing point. 
Day 
of > 
Month = 
E 
A aretha bis | fet gl eat Sea Neteas Aes a Utes tes = 2 E 
Seal Ba ted BI) aes bl, At: BL ea | Oe ete i Rey) A, < Ay ni 3 
~ mr ro Q Ss 2 ror) - x) @ i 2 a = 
1 ae eee 38 53 49 | 4625 91 73 85 | .208 | .295 | .297 | 29.181 | 29.037 | 28.981 | 29.066 
7 EM 43 53 31 | 4216 83 86 | 100 | .231 | .348 | .174 | 29.254 | 29.382 | 29.484 | 29.373 
Speen se 38 58 50 | 4825 91 7 85 | .208 | .355 | .309 | 29.494 | 29.438 | 29.501 | 29.478 
eR ae 48 66 56 | 5625 85 73 94 | .297 | .470 ! .420°| 29.189 | 29.151 | 28.976 | 29.105 
eee 5d 60 42 | 5215 94 88 91 | .405 | .456 | .244 | 28.775 | 28.691 | 28.602 | 28.689 
34 38 32 | 3424 89 91} 100} .175 | .208 | .181 | 28.897 | 29.071 | 29.283 | 29.084 
34 47 46 | 421¢ 89 85 92 | .175 | .273 | .286 | 29.303 | 29.153 | 29.036 | 29.164 
40 48 38 | 42 100 85 100 | .248 | .285 | .229 | 29.175 | 29.225 | 29.436 | 29.279 
2 35 32 | 33 100 | 100) 100 | .181 | .204 | .181 | 29.463 | 29.423 | 29.295 | 29.304 
2 33 29 | 313g | 100] 100] 100} .181 | .188 | .160 | 29.058 | 28.935 | 29.294 | 29.096 
1 eye Saas 14 33 14 | 2014 | 100 80 | 100 | .082 | .150 | .082 | 29.472 | 29.532 | 29.551 | 29.518 
1 VAS Fat ae 12 37 21 | 2344 | 100 81} 100} .075 } .178 | .113 | 29.467 | 29.405 | 29.296 | 29.389 
13S ee 34 36 30 | 3314 79 90 | 100 | .155 |] .191 | .167 | 29.114 | 28.987 | 29.096 | 29.066 
if Bae ees 34 39 34 | 3525 | 100 91} 100] .196 | .216 | .090 | 29.136 | 29.171 | 29.299 | 29.202 
Lie ee 33 37 26 | 32 100 90 | 100 | .188 | .199 | .141 | 29.346 | 29.321 | 29.328 | 29.332 
22 40 26 | 291g | 100 91 | 100 | .118 | .225 | .141 | 29.310 | 29.278 | 29.191 | 29.260 
23 38 40 | 3325 | 100 91 91 | .123 | .208 | .225 | 29.219 | 29.108 | 28.905 | 29.077 
39 44 38 | 4015 91 92 91 | .216 | .265 | .208 | 28.788 | 28 775 | 28.785 | 28.783 
39 45 38 | 4025 | 100 92 | 100 | .2388 | .275 | .229 | 28.808 | 28.960 | 29.160 | 28.976 
34 48 41 | 41 89 7 91 | .175 | .260 | .235 | 29.302 | 29.184 | 29.091 | 29.192 
| 
7 Vere ae 43 63 5S | 5425 83 fi 70 | .231 | .413 | .337 | 29.063 | 28.932 | 28.783 | 28.926 
ia eee 34 2 18 | 24 100 | 100; 100] .196 | .108 | .098 | 28.805 | 28.897 | 29.071 | 28.924 
ps eS 16 22 14 | 173g | 100} 100] 100} .090} .118 | .082 | 29.225 | 29.318 | 29.457 | 29.333 
PAR oes 16 22 13 | 17 100 | 100; 100 | .090 | .118 | .078 | 29.462 | 29.498 | 29.548 | 29.503 
poreree! £2 10 30 26 | 22 100 | 100} 100} .068 | .167 | .141 | 29.517 | 29.403 | 29.253 | 29.391 
26.2 b.-2: 26 30 24 | 2625 | 100| 100] 100} .141 | .167 | .129 | 28.939 | 29.253 | 29.362 | 29.185 
(eee 20 30 21 | 232g | 100| 100] 100 | .108| .167 | .113 | 29.506 | 29.432 | 29.409 | 29.449 
pe eee 20 31 29 | 262 | 100} 100] 100} .108 | .174 | .160 | 29.237 | 29.037 | 28.841 | 29.038 
a ae 31 34 32 | 324g | 100] 100] 100] .174 | .196 | .181 | 28.793 | 28.718 | 28.751 | 28.754 
BO) ss- =< 29 27 28 | 28 100 | 100 88 | .160 | .147 | .135 | 28.771 | 28.805 | 28.861 | 28.812 
RSS oe Sere = Pe aa ee See ee ee ec a anes Jones tenons ae alee ee | oe eee ha eee 
Pe ANS et enc Pe es S440 195251 9O23|| GasOl 74") (2204) |e aS |- sane n en eae Se eee 29.161 
a ee eee | 
vetage seta h hc fy Ue 2 he 93.91 tf) |. cee eS 
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Clouds. Winds. ing ther- Rain and snow. 
mometer. 
A HH d - 
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dale SY les) So" low 7S ee Oui|ieasinoe Wey (oe Ib yn lh tae 25 A |s6%| 28 
Ay i 04 iq al Ne 4/314 /& ra fy = = Q ict a eis 
100; Cir. 100 Cir. Cu.} 20} Cir. sw| 8|s w| 12 |s w| 8 53 Oe) | hane ee) eae esas eee eee 
3. |e pil al Pay es ane hata] ge tr Bas w 7\iswi 9is wi 4 52 Bh lag reese ot | eee eee eee re, | Pre ro 
Se ae Sl iS See 4 See Sw 2 Te Shise ceil “St ieee 58 32: Pe sbaen | Leos Soa ees | Saas 
30) Cir 50) Girt 100! Cir. Sw].---|s w| 12 |s w] 8 68 5G, Sse h et |e Pe a eee 
100} Nim 100; Nim 100} Nim. |s w] 14 |s w|----|n w}---- 60 4) |InNight. |S Sooo ee | eas 
100} Nim. | 100} Cir. 100} Cir. nw!-_---|n w] 10 |nw| 2 40 31 **& = |InNight.) .42 |______ 
100|Cir.Cu.} 60} Cir. Loe ..----/n Ww] 3 |s w] 16 |s e| 10 49 
20) Cir. 100| Cir. Cu.} 100) Nim sw| 4/se! 2/n 6 50 
100) Nim 100) Cir. 100); Nim. |ne| 4]ne}] 7/|ne, 8 35 
100); Nim LOOPING ee | eee ne|10|/ne| 7 \|Inw| 1 33 
Vin s| (bere PRES | espe Hae) | aie | eng Lois nw] 2|nw) 3\|nw| 2 33 
20) Cir. 80| Cir. S| ee ae sw| ljsw|] 3|s w| 3 39 
100} Nim. | 110} Nim. | 100) Nim. |}|se} 3}]s w] 8/is wi 5 36 
100} Nim. 60} Cir. SEES esate sw] 5|nwi 5\|nw| 7 40 
80} Cir. 60) Cir. ace SS Say sw] 8|s wi 9\|s wi 1 38 
|| alae ee 60 Cini us| sees pease =e (Savile ou es Salas: 1 42 
20) Cir. 100} Cir. 100) Nim Se) Iisve ei) 4s va 41 
60| Cir. 80} Cir. 100; Nim s 4ls wl 4|w 3 44 
100) Nim 60) Cir. Cu.]__- Seo well, bY nw), 8 nw) 2 46 
30) Cir 30| Cir. 60) Cir sw] lise] 16|se| 9 48 
50} Cir.Str.| 60) Cir. 60|Cu. Cir.}s e} 8 }]s e}] 16] s | 16 63 
100) Nim 100} Nim 100) Cu sw] 12/s wi 16] s | 138 33 
100} Cu. 100) Cu. 60) Cir Ss 8is w] 7Iis wi] 1 22 
60} Cu. 60| Cir. te oe OM Siwilie ls ee tO) 22 
20) Cir. 100; Nim 100) Nim s 1\jsw) 8|s wi] 5 30 
100! Nim. 20) Cir. Pee a ae sw| 3| w a eee 0 30 
ae eee OO Cir: 80} Cu. w 1/sw) 3|s wi] 1 31 
60, Cir. 60) Cir-Alt.| 100) Nim. s 3) |'sieil 6 |'sve]| 6 31 
80, Cu. 100} Cu. 100) Cu. Ssreilre 4s lisiel a lw: 9 34 
100, Nim. | 100) Cu. 100) Cu. Ww 9| Ww 9\|nwi] 9 30 
Bee etree rd tars een ae eee |e Meese a Secs sca escal-c=nl| vase ee Py eee eee cs leeeacoce Rate 325, 
(ill bee ee 10 |2aee oe Boe ere ee [es eel Sk ce re thee ee Ait) 225). Dulllee seta al |eae eas eee | ees 
SS 5s - 
GL OE yy Bettie, Vie orb a DER ne Sema Se er eee |e ret or 
* Snow. + Snow in night. 
** Turned to snow. § Snow and rain. 
**k* Snow flurries. € Rain in night. 


+ Turned to snow in night. | Early A. M. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 

. Relative humid- E 
Thermometer in open ity, or per cent Pressure of vapor Barometerreduced to freezing 

air. of Saiinationl in inches. point. 
Day 
of a 
month 3 
: | 

ha Feu i Pen ce Wipe ecco 

< ely | fee teh ||P oce 4 Ay < Cine < | oy a a) 

~ m oO A ~ 2 roy ~ 2 a S| o = 
1 aes 28 34 32 | 314% 100} 100} 100} .153 | .196 | .181 | 28.980 | 29.005 | 29.057 | 29.012 
Poe OS | 24 37 32 | 31 100 100 100 12) .221 | .181 | 29.095 ; 29.105 | 29.123 29.108 
See eee 34 37 32 | 341g 100 90 | 100 | .196 | .199 | .181 | 29.192 | 29.174 | 29.169 | 29.178 
ARI EY = kee 29 34 32 | 3124 100 |} 100) 100} .160 | .196 |} .181 | 29.052 | 28.791 | 28.858 | 28.900 
ai ee ee 28 28 24 | 2624 100 | 100} 100] .153) .153 | .129 | 28.963 | 29.020 | 29.099 | 29.027 
24 29 23 | 2514 | 100] 100} 100 | .129] .160 | .123 | 28.953 | 28.890 | 28.999 | 28.947 
21 23 19 | 21 100 | 100] 100} .113 | .123 | .103 | 29.023 | 29.040 |} 29.192 | 29.085 
18 23 18 | 192 100 | 100 | 100} .098 | .123 | .098 | 29.397 | 29.474 | 29.650 | 29.507 
21 24 20 | 2124 100} 100) 100] .113 | .129 | .108 | 29.716 | 29.663 | 29.450 | 29.610 
21 24 20 | 2134 100 | 100} 100) .1138 | .129 | .108 | 29.232 | 29.105 | 28.927 | 29.088 
ihe 27 32 28 | 29 100 | 100] 100 | .147 | .181 | .153 | 28.813 | 28.769 | 28 830 | 28.804 
eee Sal Et 23 21 16 | 20 100 | 100 | 100] .123 | .113 | .090 | 28.805 | 28.835 | 29.028 | 28.889 
Ase 5 ied 6 18 16 | 1314 100 | 100] 100} .057 | .098 | .090 | 29.279 | 29.383 | 29.445 | 29 369 
ASE es 6 17 17 | 13% 100 | 100} 100; .057 | .094 | .094 | 29.489 | 29.448 | 29.389 | 29.442 
Ug Ae ees 11 25 22 | 191% 100} 100) 100} .071 | .1385 | .118 | 29.412 | 29.432 | 29.372 | 29.405 
25 37 33 | 312g 100 90 | 100} .135 | .199 | .188 |. 29.343 | 29.295 | 29.281 | 29.306 
33 36 33 | 34 100} 100] 100} .188 | .212 | .188 | 29.198 | 29.135 | 29.147 | 29.160 
31 37 25 | 31 100 90 | 100} .174 | .199 | .135 | 29.229 | 29.311 | 29.319 | 29.286 
25 31 33 | 292g 100 | 100] 100 | .185 | .174 | .188 | 29.173 | 28 986 | 28 777 | 28.979 
32 36 35 | 3414 100 | 100) 100] .181 | .212 | .204 | 28.780 | 28.859 | 28.867 | 28.835 
34 | | 36 34 | 3425 100 90 | 100} .196 | .191 | .196 | 28.883 ' 28.927 | 29.035 | 28.948 
34 34 32 | 3314 100 | 100} 100] .196 | .196 | .181 | 28.909 , 28.705 | 28.797 | 28 804 
32 32 29 | 31 100 100 100 | .181-}] .181 | .160 | 28.940 | 29.006 ; 29.091 29.012 
20 24 18 | 302g 100 | 100) 100} .108 | .129 | .098 | 29.243 | 29.219 | 29.203 | 29.222 
18 19 16 | 172g 100 | 100} 100] .098 | .108 | .090 | 29.203 | 29.274 | 29.179 | 29.219 
19 27 31 | 2534 100 | 100} 100] .103 | .147 | .174 | 29.169 | 29.080 | 28.697 | 28 982 
25 19 11 | 18% 100 100 100 | .135 | .103 | .071 ; 28.805 | 28.841 | 29 077 28 .908 
7 23 19 | 1644 100 100 100 | .060 | .123 | .103 | 29.231 | 29.057 | 28.833 29.040 
28 48 44 | 40 100 ; 100! 100} .153! .285 | .289 | 28.745 | 28.607 | 28.795 | 28 716 
32 22 14 | 223 100 | 100 100 | .181 | .118 | .082 | 28.989 | 29.279 | 29.406 29.224 
9 14 21 | 14% 100 | 100 100 | .065 | .082 | .113 | 29.620 | 29.625 | 29.690 29.645 
SUTIGE 60 tse Noe ets as Ee aa w-----|------]------ ee SO Fare | fee ee west eetel—e 2 2%e 2 |e 2a 
WI GANS Sos 522) Fees slesees| 2» .89 100; 98.7 LOOM 13S2 el o8s| Aa! Bee a See ea oe ee 29.121 
AWCTOARE S| S222 ie vessel hale soo. 99 6 Bic y Meum tes [Are Seeeaes (A aabee A 
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Clouds. Winds. eee Rain and snow. 
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50] Cu. 50) Cu. 7 Cu. wi 38|wl| 4iw 1 31 (sel ioe eee Besa ean Mare | a 
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* | Rain, in night. 


Snow flurries. 
Snow, 8 a. m. 
Snow during day. 
Rain, 10 a. m. 


§ Snow flurries, in night. 
** Turned to snow in night. 
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FERTILIZER BULLETIN. 


BY R. C. KEDZIE, CHEMIST. 


Bulletin 161.—Chemical Department. 


Act No. 26 of the session laws of 1885 provides for the inspection, analysis and 
licensing of commercial fertilizers sold or offered for sale in this State, under the 
direction of the State Board of Agriculture. The law has been printed in full in 
the Fertilizer Bulletins in years past, and it is not necessary to reprint it now. A 
summary of its provisions is given instead of the full text. 

1. Any person selling a commercial fertilizer, the retail price of which exceeds 
$10, must stamp each package with the trade name, number of pounds and the 
percentage of nitrogen, phosphoric acid and potash. 

2. Before offering such fertilizer for sale, a certificate of its analysis and a 
specimen of such fertilizer must be deposited with the Secretary of the Board, 
with a fee of $20 for each brand of fertilizer, on or before the first day of May. 
If the manufacturer fulfills all the conditions of this section for any given brand 
of fertilizer, his agent for such fertilizer is not required to take out a license; 
otherwise each agent must take out a license, or be liable to the penalty. 

3. The penalty for violating this law is a fine of not less than $100 for the first 
offense and $300 for every subsequent offense. 

The law is very plain, and it would seem that no one need misunderstand it. 
Yet a few points need to be emphasized. The sample of fertilizer, certificate of 
analysis and fee for license must be deposited with the Secretary on or before the 
first day of May each year. If the manufacturer neglects or refuses to take out 
a license, each dealer must take out a license to avoid the penalty. It would be 
wise for the retailer to refuse to handle the fertilizers of any manufacturer who 
does not protect his agents by promptly complying with the law. The agent 
would regard it as a hardship to pay $100 fine because of the neglect of his 
principal. 

OBJECT OF THE LAW. 


It is the aim of this law to protect two classes; the farmer in buying fertilizers, 
and the manufacturer in selling his products. By publishing the real nature of 
the fertilizer as shown by analysis of the material found in the open market the 
intelligent farmer can make some estimate of the value and know the amount 
of desirable materials in the fertilizer, and thus be protected from fraud. The 
honest manufacturer is protected by the same means from the competition of dis- 
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honest competitors, who would undersell him by means of worthless goods. The 
results of analysis are published only of the goods of such dealers as have com- 
plied with the law and are willing to let the public know the real quality of their 
fertilizers. If such goods are offered for sale in this State which do not appear in 
this Bulletin, the prudent farmer will do well to avoid such fertilizers. 


GATHERING AND ANALYZING. 


The fertilizers are gathered in the open market by a representative of the 
College, selecting specimens from a number of bags, if possible, to secure an 
average of the fertilizer; it is then analyzed in duplicate to avoid accidental errors, 
and the results of analysis then compared with the claims of the manufacturer. 
The results as claimed by the manufacturer and found by the chemist are printed 
in parallel lines for easy comparison. 


FEATURES OF THE TABLE. 


In the table are given the name and address of the manufacturer, the trade name 
of the fertilizer, the name and locality of the dealer from whom the specimen for 
analysis was obtained, and then the results of analysis, available nitrogen, 
phosphoric acid, absolute potash or oxide of potassium, and a final column of the 
estimated commercial value. 

Such approximate estimate is made by finding the retail price at commercial 
eenters of the different fertilizing materials, then from the amount of these several 
materials in a ton, multiplied by the price, from the sum of the products thus 
obtained we find the commercial price of the fertilizer. 

In this estimate we have only considered the first cost of the raw material. No 
account is taken of transportation, the cost of mixing, sacking, commission to 
agents, profit on capital employed, etc., etc. For these reasons the commercial 
price will usually be much below the price of the fertilizers in market. 


SCHEDULE OF COMMERCIAL PRICES. 


The following prices per pound for fertilizing materials have been used in esti- 
mating the commercial value: 


Per pound. 
INDHEO LEMS MM. GMIGNATES se SAR tak aah tells torsion he fe aioleresoronsreve ersten sone ae 
INDiROgeninnwAMIMONIAN SALES ye =e evacuees ia oletactietet ein eile eIele ete 13%e¢ 
OrezaniemmictLogcen sini gneae DLOOUs ClGacser aie eee ate ete 14 @¢ 
Organic nitrogen in fine bone and tankage.................. 13%e 
Organic nitrogen in medium bone and tankage.............. Uae Se 
Organic nitrogen in coarse bone and tankage................ 8 @ 
IZ VOS OOO Ror -rhye nil NR spina edicas oS oboe do bbeo be oad oncoc 5144¢ 
Phosphorie acid, insoluble, in fine bone and tankage........ 4 @ 
Phosphoric acid insoluble, medium bone and tankage...... 4 ¢ 
POTASH AS MUTI GO i ec teicte cise exons ieieie aot a orc eteerah cremakete ce/iste nc ucton oias che 4%ec 
Potash’as sulphate and any wood ashes: trite. c-cenis oe «ales See 


In the table of analysis the results are given as so many parts in a hundred. 

Since there are 20 times 100 pounds in a ton, if we multiply the value of one 
pound by 20 we find the value of one per cent of any material in a ton. We may 
thus construct a table for estimating the value of any materials found in the re- 
sults of analysis. One per cent means 20 pounds in a ton, and if the material is 
worth 5 cents a pound, then each per cent equals $1.00 for a ton. 


COMMERCIAL VALUE AND AGRICULTURAL VALUE. 


The commercial value and the agricultural value are not identical. The com- 
mercial value merely represents the cost of the material to make the fertilizer, 
if any one should attempt to make his own. The agricultural value or the 
benefit from the use of such fertilizer will depend upon a variety of conditions 
such as the kind of soil, the crop, the season, the tillage, time of application, ete., 
ete. Let no one suppose that the estimate of the commercial value is a guarantee 
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of a corresponding profit by its use on the farm. It may serve, however, as a basis 
of comparison between different brands of fertilizers. The reliable test of the 
value is determined by its use on a given soil and crop—worth more than all 
theoretical discussions and deductions. Yet there are certain general considerations 
which go to show the probable benefit of any fertilizing element when used on a 
certain kind of soil and crop, which will be of some benefit in selecting a fertilizer. 


TERMS EXPLAINED. 


In the table giving the results of analysis of commercial fertilizers there are 
certain terms used which require explanation: ‘“‘Available nitrogen, estimated as 
ammonia;’’ under ‘‘ Phosphoric acid”’ the terms ‘‘ Available Pz Os;”’ ‘* Insoluble P»2 
O;;”’ ‘* Total P, O;’’ and ‘‘ Potash soluble in water, estimated as Ky O.” 

Nitrogen may exist in available form either as a salt of ammonia, a nitrate, or 
in organic material such as dried blood, and be equally valuable in these several 
forms. But for ease of comparison in different manures chemists estimate it as if 
all these forms of nitrogen existed in the form of ammonia. Chemists estimate the 
compounds of phosphorus in manures as anhydrous phosphoric acid, P. O;; that 
is phosphoric acid deprived of water; when this anhydride combines with water, 
the acid is formed. Thusif three molecules of water are added to one of Pe O; two 
molecules of phosphoric acid are formed 3H,0 + P, O; = 2 H3; PO, = phosphoric 
acid The P, O; in separate form does not exist in any soil, but this expression 
is chosen because the amount of this combination of phosphorus is easily indicated, 
without considering what material the acid may be combined with. ‘Available 
P, O,;’’ signifies the per cent of the acid in a form directly usable by the plant: 
‘““fsoluble Ps, O;.’’ the per cent of acid in the condition of phosphate rock. By 
adding together the “Available” and “Insoluble” we get the “Total Py, O;.’’ 

The “Potash soluble in water estimated as K,O,”’ is tbe soluble potash salt esti- 
mated only as regards the oxide of potassium = K,O=oxide of kalium or potassium. 
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Manufacturer. 


Armour & Co., Chicago-....------- 
Armour & Co., Chicago.--.-.---.--- 
Armour & Co., Chicago..--------.- 
Armour & Co., Chicago-.-.....---- 
Armour & Co., Chicago-.-.--------- 
Armour & Co., Chicago---.--.-.---. 


Armour & Co., Chicago-.--_...------ 


James Boland, Jackson 
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Results of analysis of commercial fertilizers 


Trade name. 


Fruit and Root Crop Special - 


Bone, Blood and Potash------- 


All Soluble 


Grain Grower: t22socessseseseee 


Bone Meals. 2i5-5 2. cseneceee= 


Phosphate and Potash--------- 


Dealer and locality. 


B. F. Pixley, St. Joseph_------ 


L. F. Jones, Grand Rapids --_- 


Corbat & Dawson, Lenox 


Corbat & Dawson, Lenox 


L. F. Jones, Grand Rapids ---- 


L. F. Jones, Grand Rapids --_-- 


Corbat & Dawson, Lenox 


Blackman: 2222 221 coe2ees see soe 


Bradley Fertilizer Co., Boston. | eho awneblertilizea ee 
ACES ae De See ee ee ene f = 
Bradley Fertilizer Co., Boston,!| , + moniated Dissolved Bone..- 
NVA S See eee ee eee eee \ 
Bradley Fertilizer Co., Boston, t MiEsclTeduboneiwitheeotash: 
INT AS Seen s Nee Malle ae SSS Sea eck ( =" 4 = es 
Bradley Fertilizer Co., Boston, | i i, Sen mae Gren 
IM@SS state oe sass sae ee es Se j Cia 5 a 
Bradley Fertilizer Co., Boston, | Niagara Phosphate -- Pe 
MASS oss sk oe Lesion Sele j ah cate tebe yoke Nees teat 
Bradley Fertilizer Co., Boston, | PoLatoblertilizer 
DVRS Siar elon Mea mie ee rental Malate topooet ty Cie fut ae peor pene aire 
Bradley Fertilizer Co., Boston, | Saino wksieed are 
IT AGS) eee a Re eG eet ein abe tira pie, Metareniee tr ane eng ae aie 
Chemical Co., Buffalo, 


Manufacturer. =~ /o2- 2s. 
Manufacturer: <- 5-2-4552 eeee 


Manutactureri sas) sssss== =e 


J. C. Cozadd, Wayne_--_--_--- } 
A. G. Adams, Washington _- t 


Milo Quirk, Imlay City_.__..... 
A. G. Adams, Washington ._- 
Cc. W. Brabb, Romeo 


Manufacturer.) )2ossss see 


Manufacturerj2s.- 2 =. eee 


EXPERIMENT STATION BULLETINS at 
- for 1898, expressed in parts in a hundred. 
Available Phosphoric acid. Potash 
nitrogen. a lg RE 2 soluble in * 
water esti- oie 
Estimated as mated as 2 
ATE Available. Insoluble. Total Ky O. 
Claimed.__.-- “2 to 3 8 to 10 1.5 to 2.5 9.5 to 12.5 BYtONGis 16 || ee eee 
Moundeeeseee 2:20 7.6 . 14.43 $25 02 
Claimed_._._- 5 to 6 8 to 10 1.5 to 2.5 9.5 to 12.5 o, tOY 8 4 || eet oreeee 
| Hounds2ss225 5.40 8.79 3.59 12.38 6.68 31 65 
Noun soos 4.25 to 5.5 8 to 10 1.5 to 2.5 9.5 to 12.5 4 told) [see ee 
Wound=-s2s=- 3.77 9.47 1.70 11.17 4.9 25 06 
Claimed---_- 2 to 3 8 to 10 1.5 to 2.5 9.5 to 12.5 Zi.tord! "ye o ose eee 
Mounds=s 222 00 7 eb) 5.48 2.5 21 74 
Claimed-_--- 3 to 4 6 to 8 1.5 to 2.5 7.5 to 10.5 SibOKay ye ws eee, 
{ Hound=ss. ===. 4.25 11.02 1.47 12.49 3.17 25 92 


Claimed... 94 3.86 2.06 5.92 2.51 
Hound=2s.2== 1.19 2.29 3.40 5.69 3.89 
Claimed. .---- 5 to 7 4to5 1 to 2 5 to 7 2.5 to 3.5 
Mound=--22-2 Anitrate 4.54 6.03 1.80 7.83 2.85 
Claimed-._-_- 2 to 2.90 5 to 6 1 to 2 6 to 8 1 to 2 
Round’ 222222 2.09 8.06 2.06 10.12 1.18 
aeeund pas 1 to 2 5 to 6 2 to 3 7to9 2.15 to 3.25 
HMOUNG se= 2s = 1.43 7.43 2.56 9.99 2.54 
Actas eee 2.50 to 3.5 5 to 6 2to 3 7 to 9 1.5 to 2.5 
Hound=~---=: 2.23 8.99 1.77 10.76 1.49 
(poe ene 1 to 2 5 to 6 1 to 2 6 to 8 1.08 to 1.63 
Hound2=222-2 1.34 7.42 3.01 10.43 1.19 
+ eorna esa 2.50 to 3.5 6 to 7 2to3 8 to 10 3.25 to 4.35 
Found...-.-. Pas 8.33 3.22 11.55 2.59 
‘Gone Baton = ee Sa ose 11 to 12 75 to 1.0 LS KtOMIS game see eee : 
Boba s oe Se es Se ee 14.11 1.74 TS: Bia eee oes eae ee 


{oon ioe 1 to 2 7 to 10 1 to 2 8 to 12 1.08 to 2.50 
Hound? 1.38 7.14 1.28 8.42 112 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. Dealer and locality. 


Manufacturer. 


Crocker Chemical Co., ankene THER Chia (eames 


Crocker Chemical Co., Buffalo, | | {New Rival Ammoniated Su- Ae 
N. Y ; perphosphate.......-.------ F. C. Goodeyne, Bay City 


Crocker Chemical Co., Buffalo, Bone Black Fertilizer...-.----- F. C. Goodeyne, Bay City------ 


INL ONG aa ee ee eee eas 


: Croeker Chemical Co., Buffalo, Oa egos Bone Superphos- F. C. Goodeyne, Bay City 


Special Potato Manure....---- Seth Lathrup, Richmond.---.- 


Crocker Chemical Co., Se { S aRGCARATE Bone paso Seth Lathrup, Richmond 
Sphate- 22. ote coe aee ee 2 


Crocker Chemical Co., Buffalo, Potato, Hop and Tobacco : 
i ; Phcoiate. RR Be = y Seth Lathrup, Richmond_----- 


Par clang Dryer Co., Cleveland, ' Ohio Seed Maker with Potash.| E. W. Spencer, Petersburg_--- 
ir ol Slay pk PR al aay) ne 


a ray 7 ] | 
Cleveland Dryer Co., Cleveland, ; 5 Buekeye Ammoniated Bone t E. W. Spencer, Petersburg___- 


Puperphosphatelsss-.--———— 


Cleveland Dryer Co., Cleveland,?|! Onio Seed Maker E. W. Spencer, Petersburg_-__- 


OH TO ae eee ae EE BER nese SW Nite eh as Bo bis et ae ae 

| 
ee velend Dryer Co., Cleveland, ; Horse Head Phosphate---_---- E. W. Spencer, Petersburg_--- 
cae or cone eveland ; Phospho Bone-..---.----+-2---- E.’W. Spencer, Petersburg---- 
en Dever Co., prevelaug, ‘ XXX Superphosphate-_-_------- | EE. W. Spencer, Petersburg___- 
aad sDrvce Co: Cleveland, (| Potato and General Crep____- E. W. Spencer, Petersburg _-___ 

f : ; | 
Detroit Sanitary Works, Detroit-_- IOVET ICC a ass ae eee eee nee Wim. Green, Wayne--_-.--.--225 

© 

Detroit Sanitary Works, Detroit_-| Superior Potato_____.._....---. | Wm. Green, Wave] 
TS. noes ener wees t Standard Phosphate.____-____. | Manulveturer 9 se se-) eee 
Formers’ Union Fertilizer Co., | | Club and Grange Formula.---- | (Manufacturer /.c-..-.!-.- law 


Hrathaloty Neways oe states ee i 
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for 1898, expressed in parts in a hundred, 
Available Phosphorie acid. Potash 
nitrogen. soluble in ‘ 
water, esti- ey 
Estimated as serps mated as 
ATOR Available. Insoluble. Total. Ky ‘ 
Claimed....- 1 to 2 7 to 10 1 to 2 8 to 12 2LORCOLA ON yi |= =e 
Found..----- 1.29 7.38 1,00 8.38 2.70 $14 68 
Claimed. --_-- 1.5 to 235 10 to 12 1 to 3 11 to 15 T360K0:-3! 0) || Baa eee ee 
INoOuNndEs=—-== 1.48 9.30 1.46 10.76 16 87 
Claimed. _.- 2.25 to 3.25 8 to 10 1 to 2 9 to 12 1485 tO 2:00) | See 
Round==--=-- 1.8 9.41 1.87 11.28 1 16 56 
Claimed---_- 6 to 7 6 to 7 1 to2 7 to 9 5, 94"to0 18.09 0 pao see 
Hound===--2- 5.81 7.52 V7 8.29 6.10 25 50 
Claimed. ---- 4.5 to 5.5 8 to 10. 1 to 2 9 to 12 5.40801 6:40% || eeeee ane 
Hounds s2==2 4.28 8.41 .60 9.01 5.11 22 58 
Claimed. _-- 3.5 to 4.5 10 to 12 1 to 2 11 to 14 1 08s tor2 00 ela eeeeee 
Houndsss--2- 3.40 10.09 1.38 11.47 11 20 89 
Claimed. .--- 2:5>t0l 3.5 10 to 12 1 to 2 11 to 14 O20 On S0N)| Pan asses 
Hound=- 222. - 2.51 10.21 93 11.14 2.00 20 32 
SORA. Beas 1.5 to 2.5 TOMCOMIS yn Gere tone eee CL ee Re eee ZbOn dees |e ee 
Hound=ss22s- 1.73 8.78 3.03 1] 81 2.13 18 65 
{Foun oe St 3 to 4 SV COMO inn eae oe ee |e re ee eo 1 to 2 us si es Rese 
Found------- 2.86 9.34 3.62 12.96 1.09 21 33 
Saati Sees 1.5 to 2.5 10) tO) 12) 99, Nieecjesee eae Hea Bees esse ee Sa eee ees |e eeae eee 
HOunG===2ss- 1.65 9.32 3.11 12.43 pe VE 17 03 
Claimedeze=s eas sae eee 10 to 12 2 to 3 12 to 15 2 Sa ee 2 | ee Sa ee 
OUNCE Sees =. se aceon soe eee 12.45 2.26 14Ol |e 2p Sen oceseses 15 96 
opaes Sia «> to 1.5 LOMCONIZIVR "saseesee= sees ole fsa oe AF COE. |= cee 
Hound asses -87 8.99 3.40 12.39 145 16 68 
Claimed aa aes Se TS toil5) — ln Ss Seee os. sees. | ees Souk Soe gle ee ee 
HOUNGE2=s355 | Ss 2 Sees so 13.70 1.61 13:31, Meese eee 16 68 
§ Claimed-___. 1.25 to 2.50 LOUCOMIS elt esse hoe Ue ERE ee oe Gybo? (6 Ae |= -22 see 
¢ Found. ------ 1.65 9.89 3.50 13.39 9.50 23 55 
Claimed. .__- 2.5 to 3.5 7 to 9 1 to 2 8 to 11 2: CORSE! «|| sa saoe eee 
Hound=2-=-2- 2.76 6.92 3.88 10.80 2.28 19 90 
ona fe eee 4 to 5 6 to 8 1 to 2 7 to 10 ASCOVD Vol 252 nea 
Mounds] s222s2 4 34 5.38 3.08 8.46 4.68 23 32 
( Claimed-.-_-- 1.5 to 2.5 9 to 11 1 to 2 10 to 13 2 tO.3905 estan oe 
Round = sss Bis 11.18 1.41 12.59 1.82 18 46 
8 to 10 1 to 2 9 to 12 1O8ebOn2;08— || Meza ee eee 
76 1.74 11.50 1.28 15 59 


——<—<—<—$_—_, 
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Manufacturer. 


Farmers’ Union Fertilizer 
Buttalos Ni Yisssets eens eee 
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Results of analysis of commercial fertilizers: 


Trade name. 


Dealer and locality. 


A eee Tobaceo and Truck t | 


Manure=s-2s2525= 232-5 3-4-5 


Farmers’ Union Fertilizer 
Buitalo; WN oce assess ese eee ee 


Dissolved Bone and Potash--- 


Farmers’ Union Fertilizer 
IBiitalow Ne vtseoas tee sass eee == 


Jarecki Chemical Co., Sandusky, O 


Dissolved Bone Phosphate ---- 


COD: eehosphater-s) = --- 


Jarecki Chémical Co., Sandusky, O. 


pehers Agricultural Chemical / 
PUN ewiark. (Nerds esoeess-25 ( 


Frank N. McOmber, Jt. Joseph, | 


Michigan Carbon 


Michigan Carbon 


Works, Detroit-- 


Works, Detroit-- 


Lake Erie Fish Guano-._--_-____. 


SUCCESS ep ae ser as pe eee nee 


Manufacturer. ---.- 


Manufacturer:-- 2-2 eee 


Manufacturer: -2-22 2255 


Manufacturer:--=------= 


J. H. MeMann, Richmond_---_- 


Mr. Andrews, Washington ___- 


Red Line Ammoniated Bone__} 


Michigan Carbon Works, Detroit-- 
Michigan Carbon 


Michigan Carbon 


Michigan Carbon 


Michigan Carbon Works, Detroit_. 


Michigan Carbon Works, Detroit-- 


Michigan Carbon Works, Detroit-- 


Niagara Fertilizer Co., Buffalo, | 
INS TY. 


Works, Detroit-- 


Works, Detroit-_- 


Works, Detroit_- 


{Re Line Phosphate with | 
Potash f 


Red Line Complete Manure--- 


Homestead Bone Black -...-.--- 


Manufacturer:.=22252)5--— as 


W. F. Edmunds, New Haven- 


. Edmunds, New Haven- 


. Edmunds, New Haven-_ 


. Edmunds, New Haven- 


AcidsPhosphateras=- ose. -sseeee 


Banner Dissolved Bone------_- 


. Edmunds, New Haven- 


. Edmunds, New Haven. 


. Edmunds, New Haven— 


Homestead Potato Grower -_- 


Perfection Fruit Grower-_-_-_--_- 


Wheat and Corn Producer---- 


Grain and Grass Grower------. 


. Edmunds, New Haven- 


. Edmunds, New Haven- 
Stafford & McKay, Romeo---- 


Manufacturerc- seo essees see 
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for 1898, expressed in parts ina hundred. 
Available Phosphorie acid. Potash 
nitrogen. soluble in . 
| WBEEE SEE, oration 
Estimated as : mated as z 
AT OTLa: Available. Insoluble. Total. Ky O. 
Claimed....- 2.35 to 3.25 9 to 11 1 to2 10 to 13 @y toys t lee as ae 
Hound—=- 25s. 2.21 10.83 1.22 12.05 3.87 $20 75 
aa Besa |heo Seeee ee 8 to 10 1 to 2 9 to 12 2) O38: \ ys | sseeeseseess 
RG Cen eee eee 9.87 1.31 11.18 2.79 14 96 
@Lainnie doe fee a-saeaeaas ea 14 to 16 1 to 2 TSWCOMLS SS aa Pam en es reel eee 
(OU Gans | pee Se ee 15.46 96 16/42 (Pose sees oe 17 97 
Pla imed=sti8 | 52222 tes be 14 to 15 1 to 2 1h tows» | oe ees. sttcde |e eens 
(PMOUNGESS SoS) toe ee 14.39 1.23 TDG 2) alee a aoe = see 17 06 
§ Claimed____- 2 to 3 10 to 12 1 to 2 11 to 14 itor?) dee e eee 
[pRound=-222-= 1.73 11.40 Zain 13.57 1.55 18 95 
§ Claimed. ___- TRS SMT OM Fpl P| OUR et, Nea i bd enone Ae SEER S| Oe 9.5 to 11 2) Ok) (|ssesee eee 
{ Found_-___-- 1.55 8.79 239 11.14 2.08 17 56 
| Claimed-.-_-_- Dope) es Fh 0c gel ene Caray amy SORE ah | PR ee SA Seed Mae (ere Se eke NL (Ae ene Ss oe nel PPE LA 
(eRoundes 22222 5.21 4.76 4.09 8.85 7 15 54 
§ Claimed. --_- 1.82 to 3.03 PZSTBS OES} ie pt [See sR gt [Es ey CRC OH ye eet SS ee cops 
PE OunGds=- 2222 2.21 15.22 13 87 29.09) )\)\ sa zesete cede Uses 31 84 
yond eee 2 to 3.04 S5tonl 0) Wow ease see ee ee Liaise Soto le See Oe eee 
Hound==s=-—= 2.18 10.11 1.50 PGE piss 7-8 eae 17 45 
KeOlaim eds. 2s basse eee LOStOPIZ NY | aeteh aos ee eee 3) told Spe eee 
PROUT Cees: Ses eee 13.17 .36 13 53 3.01 17 86 
§ Claimed..-.-| 1.28 to 2.25 Setoiiits ug esac ok Beet el B= Fae e se L5ONtOs2. 50 | aaa aoe 
PHOUnGE==22= 1.79 10.09 1.47 11.56 1.44 17 68 
§ Claimed_---. 2.73 to 3.52 Sito ley is | leee eee ee eee ree eee 1575 stON2:50) ||bae ae ee 
(eounds_= => 2.53 11 24 -26 11.50 1.61 19 8 
@lanm eqs || ps eee ae ee VBRROVED IN spleen ee oe eee) SE as eae cl ee eee re Somes sesacos 
PHOuUnGHe! se." 2 --2 See eS 13.87 1.01 14.88 41 16 68 
eatia een Se Seen ee Se. SURtONSS Sees se ese eee |S eee Ae ee ee eae sons 
I OUNG a= esse eee eee 31.14 1.12 220 fecse meee asens 35 37 
§ Claimed_-___- 2.35 to 3:25 8.5 to 10 -5 to 1.50 9 to 10.50 5YCONGs ||) -e eee 
jpHound=222-=— 9 9.35 226 9.61 4.99 22 02 
§ Claimed____- -97 to 151 10 to 11 1 to 2 11 to 13 {CORSO s Meee eons 
WPEOUNnG. 22-225 1.06 12.27 1.98 14.25 € D2: 25 35 
} Claimed-_-.--_- 1.5 to 2 8 to 10 1 to 2 9 to 12 QO tOvesdey| ko eeeee eee 
HOUnGH ss ss 25 1.68 7.76 asaiy 11.38 2.17 18 0¢ 
§ Claimed--___- 1 to2 7 to 9 1 to 2 8 to 11 1OSstO;2:16)) |Peasase ee 
enound=—- = === 1.10 7.16 .99 8.15 1.53 12 88 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. Dealer and locality. 
miecere Fertilizer Co., Buffalo, Niagara Triumph..-....----.---- Manufacturer..-..----.---.------- 
Ades eed aah areal a Pure Ground Bone..----------- C. C. Van Doren, Adrian_____- 


Northwestern Fertilizer a Garden City Superphosphate_| ©. C. Van Doren, Adrian...___ 


Northwestern Fertilizer Co., Raw Bone and Superphos- } : 
-| C. C. Van Doren, Adrian_ 


Chicago e sess soe oa oe eenee eee phates Mixtures-= sess. 2-2 =e { 
Pelco ea cara ea Acidulated Bone and Potash.| Manufacturer.........--.------- 
PE a Sea ald a t Acidulated Bone.-......------- Manufacturer.....---...-------- 
Speidel, Swartz & Co., G’d Haven..| Celery Hustler_...............- J. Robins, Grand Haven..---.-.. 


Joseph Lister, Chicago ...._.._...- Pure Bone Meal......2-...2.2- C. H. Farnum, Benton Harbor. 


HXPHRIMENT STATION BULLETINS 


for 1898, expressed in parts in a hundred. 


§ Claimed..--. 
MMOUuNGE eae 


Available 
nitrogen. 


Estimated as 
ammonia. 

3 to 

2.5 to 3 

2. 


3 to 


—L 


Phosphoric acid. 


Available. 


8 to 10 
8.52 


Insoluble. 


Total. 


18 to 22 
20.22 


12 to 13.5 
9.82 


12.51 


Potash 
soluble in 
water, esti- 
mated as 


Ky O 


2.16 to 3.24 


eG 


Station 
valuation. 


.54 to 1.08 
1.19 


-54 to 1.08 
54 


8.62 to 


-69 to 141 
1.24 


12 to 15 
12.82 


3.86 to 4.81 
3.91 
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THE TRIPOD OF AGRICULTURE. 

It will be observed that attention is given to only three manurial elements— 
Nitrogen, Phosphoric acid, and Potash. This list does not include al Ithe elements 
contained in plants, ten others being found in all plants grown under natural condi- 
tions. But these three are the most important in plant growth; a deficiency of any 
one of them in the soil limits the action of all others, and the available amount of 
them in the soil is soonest exhausted by cropping. So important are these that 
they have appropriately been called the tripod of agriculture. If they are present 
in sufficient quantity and in available form, the other plant elements, in nearly all 
soils of our State, are found in sufficient amount, and good crops are expected 
unless unfavorable physical condition of the soil or season prevents. 


WHY FERTILIZATION IS REQUIRED. 


The virgin soil contains a certain amount of plant food in available form which 
the plant uses in its growth. This may be called nature’s deposit in the bank of 
earth. By the decompositions and chemical changes constantly going on in the soil, 
an additional amount of fertilizing material is brought into the active form year by 
year and deposited in the same bank to be checked out by crops. The removal of 
a crop from the soil takes away a portion of these elements of fertility. If no 
more is removed than the portion set free by chemical changes in the soil, then the 
land retains its fertility; but if more is taken off in the crop, and not restored by 
additional deposits (manures), then the land is losing in fertility and the bank ac- 
count approaches the ledger entry, ‘‘No available assets,” and nature protests the 
farmer’s draft for remunerative crops. 

A glance at the amount and kind of manurial materials removed by crops may 
make this subject clearer. 


AMOUNT OF ASH MATERIALS REMOVED BY ONE TON OF DRY CROPS. 


Straw and fodder: 


Pounds 
RUNS SE SGT SATU cee ao ras PS Se ctide Suk Kase ae Seat nies he MAU Penetp ey a eheel otusieelle esnatle te eantietoitetenee 108 
(OBER ries NNes Ete ee Ia EERO ISS TOUR oma OsDod ood c 106 


QU catia 7h << Re eee Paed toe ty en Ae ee LM UAL enna me gt osie” LIND 


GAO Eh bio GMA ad ooe ed cao eae DED UAB on UUOD Hadas doa msideqa nds 55.¢ 142 

ClO pas aap ob aes boone an samme CnC osEe SD eoo ino bs SAO CO na aon bd 90% 134 
Grains: 

AVV AINA ee ice rere tea nc Ra NH SMI Scie feet oeal oun} trons p chains Maps ous els Gcioachohareenees emote Relic 40 

(Oe eta See ey PNA 2 nS (ora IS SEDI AeA crc ec el AlG OIA SOE ROR TOME OI crcro a rigig a O.¢ 66 

COMET ee Rates Gite ante sumlersline fie lucha nie Gel ayiel Sunt cletewe sete act lation oben memeMentte 30 
Tubers: 

TEASE WOVEN, (ODEN) Y oad Gicen ea ae GN eiciorn eI eons SG apo nigins ooao Blotdbise. 35 > 82 

Shbkegehe Vou ChAY vy. doco cde dod de So OHO BU OUD E asso Dao o poo oO OE donoguD oo sicc 88 

TRIG oVeyenesh (Oly) Po be cwoln He bIS ore DoD oie Doe CU SO Sa6 COD OUtG anid OC OIOG-T C0 S10" 154 
Tops and waste: 

IEXOT RMN) IG] SI (Gb). 4p oonac do aole dorama ndnoss oOo Guo Oo Od mono ueOobd ons 102 

SUE Tevesin ney asl (Gli) Ga cenonaeeesyosgagcduduvoodosobooDoDOg Cd GON OeS DOS 350 

LRG! Joya ODS (KUN) > coopoone dood uagDeaoD GOD On oo OnGDOu UD OID a ODdSSG00¢ 364 

IEG! TneNeut ey WOO (Olay) 6 oacoegdo choo so odo4 eco oD bn DO US KOCH OOOO ESC 310 


Nitrogen, not being an ash element, is not included in this table; it is an organic 
element and escapes when the plant is burned. 

The large amount of ash material removed in the coarser products of the farm— 
straw, stalks, hay and tops of tubers—in comparison with grain, will command 
attention, the one low in price but rich in ash, the other high priced and low in 
ash. 
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A more specific table, giving the amount of nitrogen, phosphoric acid and potash 
in farm products in their natural state, was prepared by Prof. Voorhees of New 
Jersey and published in Farmers’ Bulletin No. 44 of the Department of Agriculture. 

This table is quoted entire because it sets in clear light the relative impoverish- 
ing influence of different products of the farm and gives a hint of the materials 
adapted to make good the loss in the soil of some crops. 

The fact that potatoes in their natural state contain 75 per cent of water and milk 
contains 87 per cent of water, will explain the small proportion of the manurial 
elements found in a ton of these materials. 


Pounds of manurial constituents in a ton of various farm products.* 


Nitrogen. Phosphore Potash. 
WANN CO) ie MANE Spats Se CL 9 Sh a WA ee ae Se ee es kee 20.42 8.2 26.4 
GROVE TRIG vse eee men Sa he ee pe ae eee a eee 40.16 11.2 36.6 
WANS ER Lovet ay Ae Sas Ue ee Ne ee ee Ee See eS ae BS be Oe eG la 49.15 54.6 28.6 
PINSCeCGem ey letras See ee eee) TOE Ae AEs EL SORE ees 105.12 32.2 24.8 
GoteoOntSeeaiime ala ese soe es eae ee eet n ae sete Se ee oa 135.65 56.2 29.2 
Wheat 37.53 15.8 10.6 
Wat See sss re Ee eee ME 32 Se 36.42 12.4 8.8 
COL eso arn ee ea ae at 33.06 11.8 TA 
Barley 39.65 15.4 $.0 
FOG ATO CS eee eee a ee ee a Re ae ES ES 7.01 3.2 11.4 
SIV Nee Sere k imei AR Es DERE AE is RN Mae OS 10.20 3.4 3.0 
Cheese 90.60 23.0 5.0 
Live cattle 53.20 342 3.4 


* Farmers’ Bulletin No. 44, Department of Agriculture. 


If all the manurial materials contained in the farm products are returned to the 
soil, the fertility will be maintained, or even increased; but if the crops, especially 
the coarser portions containing the greater part of manurial matter, are removed 
from the farm or allowed to go to waste, improvement of the soil will naturally 
follow. The intelligent farmer will seek to prevent the waste of this floating 
capital of the farm by changing these cheap materials (rich in ash elements) into 
high-priced products, which contain less of potash and phosphoric acid. Compare 
cheese with wheat bran in the table, and then consider the price of the same, 
pound for pound. 

Fortunately for the farmer, the three costly manurial elements are wasted to the 
smallest extent in feeding to stock, because the largest part reappears in the 
manure, which can again contribute to plant growth. One most important condi- 
tion of keeping up the farm is the conversion of coarse products of the farm into 
manure, thus restoring the materials temporarily removed in the crop. 


SOURCES OF THE FERTILIZING ELEMENTS. 


A brief notice of the sources from which these fertilizing elements are derived 
may be of interest. 

Nitroaw» —In the form of organic nitrogen, this material is derived from animal 
and vegetable matter containing nitrogen, such as dried blood, meat and bones, 
and the complex substance ‘‘tankage”’—the residues of the slaughter house, the 
garbage of cities, etc. The sulphate of ammonia and nitrate of soda are rich in 
nitrogen and contain it in a soluble form, readily taken up by the plant. A small 
difference in estimation of value is placed upon .ne nitrogen according to the 
material with which it is combined and the readiness with which the organic 
materials containing the nitrogen will decompose and become soluble in water. In 
the table of analyses the percentage of available nitrogen is given as if it existed 
in the form of ammonia. 

The price of available nitrogen is placed at 14 cents a pound. It is the most 
costly of all the manurial elements, and the farmer should seek to raise a home 
supply by crops of red clover, of field peas, etc. The value of red clover as a 
manurial crop is well known, but ‘the catch” is sometimes uncertain. A crop of 
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“field peas with oats, hogged-down” in mid-summer and plowed under, is a good 
preparation for a wheat crop, and the pigs by increased formation of muscle will 
get a good start towards bacon. 

Phosphoric Acid.—Mineral phosphates are found in all fertile soils, usually in very 
small amount and always in the insoluble form, the phosphoric acid being combined 
with lime, magnesia, alumina or oxide of iron. All these phosphates are insoluble 
in water. The most ready and valuable source of supply is bones; but the buffalo 
bones of the western plains have been gathered, and the slaughter houses furnish 
most of the bones now. Sometimes a quantity is found on the farm, and the ques- 
tion arises how to make the best use of them. By composting the broken bones’ 
with twice as much moist wood ashes, the bones in a few months break down and 
become so brittle that they will break under a blow of the shovel, and may then 
be mixed with the ashes to make a valuable manure. Broken bones composted 
with stable manure will decompose, but more slowly. 

Phosphate rock is found in large deposits in South Carolina, Florida, Tennessee 
and Canada, in the form of phosphate of lime. For the most part it is found in 
hard, stony masses, entirely insoluble in water, and very slowly decomposed by 
weak acids and by the roots of living plants in the soil. Sulphuric acid decomposes. 
it, removing a part of the lime, and forming a soluble or “superphosphate.” This. 
soluble phosphoric acid, and a modified form known as “reverted,” are readily 
taken up by the plant and contribute to its growth. The soluble and the reverted 
are placed together and constitute the available phosphoric acid. 

Wood ashes, whether fresh or leached, contain a sensible quantity of phosphate of 
lime, which adds to the manurial value of this neglected material. 

Potash. —The commercial supply of potash is found in the form of muriate and 
of sulphate of potash. These are derived from the Stassfurt mines of Germany. 
For many crops, the potash is equally beneficial whether in the form of muriate 
or sulphate, but certain crops, such as the potato and sugar beet, are injured by 
the presence of muriates (or chlorides), while they are benefited by potash as 
sulphate. 

A limited domestic supply of potash is found in wood ashes in the form of 
carbonate, which is more beneficial than muriate or sulphate because of its alkaline 
quality. 

The farmer should remember that his most valuable mine of potash is the clay 
and loam of his farm. Every fertile soil contains potash, but the clay is especially 
rich in potash, and by the slow chemical changes in such soil, promoted by re. 
potash is constantly set free for the use of plants. 


CROPS SPECIALLY BENEFITED. 


The question, what crops will be specially benefited by a given fertilizing ele- 
ment is often asked. A full answer is not easily found, but a few suggestions 
are offered. 

Nitrogenous Manwres. —The leguminous crops, such as the clovers, peas, beans, 
vetches, ete., are called nitrogen-producers, because they derive most of their 
nitrogen from the air, and they receive little benefit from the use of nitrogenous 
manures. Sugar beets produce a much larger crop when fed with manures rich in 
nitrogen, but the quality of the beet is greatly reduced, the overgrown beets 
containing an increased amount of non-saccharine matter, lowering the co-efficient 
of purity. Such manures and unfermented stable manure are avoided in raising 
sugar beets. 

Combined nitrogen is often called a stimulant, because it promotes a rapid and 
large growth of leaf and fibre. In truck farming and raising of succulent crops 
for immediate sale in the market, the forcing quality of nitrogen comes in good 
play. This is seen in the growth of juicy fruits like the strawberry. Some 
gardeners, as soon as the frost is out of the ground and winter mulch is removed, 
apply 300 to 400 pounds per acre of dried blood or hen manure, raking it into the 
ground, and securing a larger crop thereby. 

The purest example of a nitrogenous manure is nitrate of soda. It is entirely 
soluble in water, and hence liable to be washed out of the soil in a wet spell unless 
a growing crop appropriates it and saves from loss. In a very dry season it some- 
times ‘‘burns the crop.” Its best effect is seen when it is applied to a crop which 
has little power to obtain a supply of nitrogen, yet needs to make a rapid growth in 
a short time to produce a paying crop. A good illustration is winter wheat, which 
makes such a wonderful growth in the latter part of May and in June in 
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leaf and stalk formation. If a light dressing (100 pounds per acre) was sown on the 
wheattield the forepart of May, better heading out and more wheat might be the 
result. 

Phosphates. —No plant can grow in the absence of phosphates, and these must 
be found in the soil. They are necessary for every crop, but are specially beneficial 
for certain crops—the clovers and other crops of this class, turnips and all root 
corps, and grain crops of every kind. One special influence of phosphates, viz., the 
early ripening of crops, makes this fertilizing element of special value to market 
gardeners who raise melons, squashes, grapes, ete., that are liable to injury by frost 
in the fall. <A difference of two weeks in ripening may make the difference be- 
tween profit and loss. 

Potash is in universal demand in plant life. It is in demand with potatoes and 
other roots, the grasses and clover. Fruit trees require a large amount of potash. 
The ash of grapevine contains 29 per cent and of ‘the apple tree 12 per cent 
of potash, and fruits are called “potash feeders.” 

For keeping up the vigor and health of an orchard, a manure consisting of three 
parts ‘of wood ashes and one of bone meal will be useful. If wood ashes cannot 
be had, then a mixture of two parts of muriate of potash and three of bone meal, 
as recommended by Prof. Voorhees, may be substituted. 

The fertilizers given in the table of analyses comprise all the fertilizers that 
have been licensed for sale in this State; the sale of any others is illegal, and the 
seller is liable to the legal penalty. 

The analytical work for this Bulletin ‘has been mainly performed by L. S. Munson, 
B. S8., the efficient chemist of the Experiment Station. 

R. C. KEDZIE, 
Agricultural College, Mich., Chemist. 
June 25, 1898. 
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FORESTRY BULLETIN. 


INTRODUCTION. 


Bulletin 162. 


The forests of Michigan have been one of the chief sources of the wealth of her 
citizens. The vast tracts of white pine that once covered the central and northern 
portions of the lower half of the state and nearly the whole of the upper peninsula 
were fully ripe and ready for harvest in those decades in which the trees fell by 
the woodsman’s ax. This harvest has been well nigh completed, until today the 
areas covered with woods are no more measured by square miles but by acres. 
The influences of the cutting of the forests are felt in the spring freshets and sum- 
mer disappearance of streams that used to be even in volume and perennial in flow, 
and in climatic changes that are hostile to the growing of crops. 

In what parts of the lower peninsula were the original forests found? Where 
are the standing forests of the present day and what is their extent? What is the 
present condition and the possible future of the denuded areas? What is the 
relation of the forests to meteorological conditions? Can these stump lands be 
reforested and how? Judging from the legislation in other states, may laws be 
passed and enforced that shall aid in protecting existing and proposed forest areas 
from fire and vandalism? 

It is to answer these and incidently many other questions that this bulletin is 
issued. It is true, past all question, that if fire and domestic live stock can be kept 
out of the more fertile sections of the area once covered with pine and hardwoods, 
nature, left to herself, would in time cover them with a new and valuable growth 
of trees. Aided by the hand of the trained forester she will accomplish the end 
much sooner and will provide a forest much better suited to the wants of man. 

Legislation aimed at the prevention of forest fires can be enforced no farther 
than it is supported by public opinion. Public opinion is a matter of education. It 
is hoped that this bulletin may be helpful in calling attention to the needs of 
forestry in this state on the one‘hand and to what is being done in other states for 
the preservation of forests on the other, 

a CLINTON D. SMITH, 
Director. 
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A SKETCH OF THE ORIGINAL DISTRIBUTION OF WHITE PINE IN 
THE LOWER PENINSULA OF MICHIGAN. 


Cc. F. WHEELER. 


In the lower peninsula of Michigan, the white pine (Pinus strobus) was originally 
found scattered throughout the part of the state north of the 43rd parallel of north 
latitude. The actual southern limit of lumbering operations, that is, where the 
pines grew in numbers sufficient to be lumbered, is shown in the accompanying 
map, on page 123, by a dark line extending across the state, from Port Huron on the 
east of Covert, in Van Buren county, on the west. South of this line were a few 
straggling white pines in Oakland, Shiawassee, Livingston and Ingham counties, 
while along the Lake Michigan shore they were found southward to the Indiana 
line. The actual distribution of the white pine in this extensive region was due, 
to a large extent, to the quality and condition of the surface soil. This most 
valuable tree delights in sandy ridges in the neighborhood of streams, rivers and 
lakes and seldom grows in large, solid tracts away from these water courses. 
Where gravels and clays and various mixtures of these soils are found, numerous 
broad leaved trees struggled for supremacy forming tracts of mixed hardwood and 
pine forest. 

In the counties of Bay, Arenac, Presque Isle, Cheboygan, Otsego, Antrim, Kal- 
kaska and all of Leelanau were found fine forests of hardwood containing more or 
less white pine intermixed. In the counties of Iosco, Oscoda, Crawford, Ros- 
common, Missaukee, Clare, Grand Traverse, Lake, Mason and Newaygo, occurred 
the so-called “barrens” or “plains,” where the soil is sterile and more or less covered 
with Jack pines (Pinus divaricata) and little white pine is to be found. 

The largest and best pines were scattered among hardwood ‘trees, towering above 
them—trelics, probably, of the time before the hardwood existed. 

The geological conditions of the great northern lobe of the lower peninsula, north 
of the Grand-Saginaw valleys, due to the large extent of the very friable Marshall 
sandstone found there, furnish the sands and gravels that the pine tree delights in. 
The rainfall of this region, combined with evaporation from the surrounding great 
lakes, was the chief remaining factor in the problem of the original distribution of 
white pine in Michigan. 

Estimates of the total amount of white pine growing in our state have been made 
at various times. In 1835 the standing white pine was put down as one hundred 
and fifty billion feet, an estimate probably much too low. The census report for 
1880 puts the amount of merchantable timber (white pine) remaining in the lower 
peninsula at twenty-nine billion feet. The total cut for that census year was esti- 
mated at a little over four and one-half billion feet. 

The latest estimates of the amount of standing white pine remaining in Michigan 
were made in the year 1896-97 by Hon. Chas. H. Morse, the State Commissioner of 
Labor. These estimates appear in the 14th annual report of the Bureau of Labor 
Statistics. Schedules were sent to supervisors of townships and from the returns 
received the figures on the accompanying map are compiled. It was shown that 
there were approximately 775,208 acres of white pine still standing in the forests 
of Michigan at that date. The distribution of the pine, hardwood, “Jack pine 
plains,’ and swamp lands is shown on the map. The first set of figures in each 
county denotes the acres of hardwood in that county; the next set of figures the 
acres of pine; the third the acres of hemlock; the fourth the acres of “plains” land, 
and fifth the acres of swamp land. 

Cc. F. WHEELER, 
Consulting Botanist. 
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PRESENT CONDITION OF, MICHIGAN FORESTS AND STUMP LANDS 
WITH SUGGESTIONS AS TO THEIR CARE. 


Fr. E. SKEELS. 


The map upon this page is intended to convey some idea of the class, 
location and area of the lands of the lower peninsula of Michigan, which might be 
available for forestry purposes. ‘These are classed as Tax Homestead, State Tax, 
Agricultural College and Primary School lands. The Tax Homestead lands are 
those which have for the most part been stripped of the original timber and 
forfeited back to the state for non-payment of taxes by the lumber men who had 
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no use for the land, and in most instances would, under favorable conditions, pro- 
duce another forest. These lands have been deeded by the Auditor General to the 
State of Michigan and are now under the control of the Commissioner of the State 
Land Office and can be located by bona fide residents for ten cents per acre. The 
State Tax lands have become the property of the state for the non-payment of 
taxes, and if not redeemed by the original owners, or by some speculator who sees 
enough timber upon certain tracts to warrant the payment of back taxes, will in 
time become Tax Homestead lands. The figures upon the map at ‘the letter T 
denote the number of descriptions in each county, held by the state as tax lands, and 
although the descriptions vary in area from the village lot to entire sections of land 
it is safe to estimate that in the northern counties each description will mean at 
least SO acres. The Agricultural College and Primary School lands are lands from 
which no timber has been removed and are for the most part too valuable for farm- 
ing purposes to be used as forestry reserves, especially as there is so much other 
available territory which seemingly is not wanted for any other purpose. 

A glance at the map will suffice to show that nearly all of our northern river 
systems have their source or sources in an area which has an abundance of Tax 
Homestead and State Tax lands. Thus the Muskegon river rises in Roscommon 
and Missaukee counties. The Manistee and Au Sable rivers, although the former 
discharges its waters into Lake Michigan on the west side of ‘the state and the 
latter into Lake Huron on the east side, rise in Crawford and Otsego counties 
and the source of the one is but a mile or two from that of the other. The 
Sturgeon, Pigeon, Black and Thunder Bay rivers in this same locality, and in 
these counties and those through which these streams flow we find the greater 
portion of ‘these available forestry lands. 

Thus in Missaukee we have 12.385 acres of Tax Homestead, and an estimated 
area of 113,000 acres of State Tax land, or in round numbers 125,000 acres or over 
five entire townships. In Roscommon county we have an aggregate of about 250,- 
000 acres or over ten townships in these two classes cf abandoned lands. 

Crawford county has 185,000 acres. Otsego has 90,000 acres, Montmorency 240,000 
acres, Oscoda, Ogemaw, Alcona and Iosco each over 250,000 acres; Alpena and 
Presque Isle nearly 300,000 acres each. This entire territory is abundantly watered 
with beautiful lakes and streams abounding in trout, grayling and other fish that 
attest to the purity of the water. and the deer and other wild animals of the lower 
peninsula are almost entirely confined to this locality. 

This region then, because of its area, water and excellent topography, is the 
place upon which to rear up a new forest, and in fact there is no other location 
in the lower peninsula where the state can control an area of land sufficient in 
extent for that purpose. 

The present condition of the original forests of Michigan is the same as that 
of any other property that has passed into the hands of an owner, who sees in it 
only the dollars and cents which the article will return when put upon the market. 
Fully ninety per cent of all the wooded lands in our state are owned by parties who 
will convert the timber into merchantable forms as fast as the market will receive 
it. This assertion can be verified by an inspection of the offices of the numerous 
lumbermen who still operate in this State, and who display maps showing lots, 
sections and in many instances whole townships, belonging to the company con- 
trolling the same. The forest lands so held are doomed, and the length of time 
they will remain in their present condition is dependent entirely upon the caprice 
of the owner and no great amount of good can come from any discussion of these 
lands. Nor is this condition to be entirely deplored. Much of the timber in these 
forests is already past its prime; especially is this true of the larger tracts of white 
pine and the crop should be harvested before many years pass by. Yet if we could 
interest some of these large owners, men who have become millionaires by handling 
Michigan timber, to use some care in the cutting of these forests, we should accom- 
plish much. 

There is always a good strong undergrowth in these wooded tracts, among which 
are many seedlings of the better sorts of timber, and if these could be preserved 
the undergrowth around them would shade and protect until they would finally 
take care of themselves. It is not necessary to remove the old tops and pieces of 
tree trunks that are always left as debris after cleaning off for timber, no person 
who is familiar with the woods and the conditions attending the lumbering of a 
tract of land would ever advocate the removal of this refuse in order to burn it in 
some other location, and as a matter of fact, it is much better to let it lie and decay, 
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helping to retain moisture and produce shade and protection for the remaining 
timber growth. But here we furnish fuel for the forest fire, and upon the proper 
control of this one element almost entirely depends the future of Michigan forestry. 
Wherever we find stump lands that have not been burned and burned over again, 
we there find that Nature has done and is still doing her best to restore the condi- 
tions which existed before lumbering commenced. 

Our government surveyors in the original surveys of the State some sixty years 
ago, noted numerous windfalls. The small mounds of earth fallen from the roots 
of the trees which went down before the great tornadoes still mark the route taken, 
but the valuable growth of timber which has since sprung up is a more substantial 
tracing. 

Sections three, four and nine of Town 23 N., R. 18 W., in Manistee county are 
good examples. The United States Survey in the early forties noted an extensive 
windfall “grown up to brush.” We find the early settlers avoiding this tract, 
because of the light timber growth, which today is covered with a fine forest of 
young basswood, white ash and maple and was recently sold at a good price to a 
Michigan manufacturing concern. Had this tract been burned over repeatedly just 
as ‘the seedlings were in their young growth, we should now find the area covered 
with an inferior growth of worthless stuff, if needed there were humus enough to 
support any vegetation at all. 

The 10 per cent of the timbered lands still remaining in the hands of the common- 
wealth is subject to the same management as is the 90 per cent in the hands of 
large owners. Most of these public lands are well timbered and would have been 
purchased long ago except for the fact that they are for the most part isolated and 
too far away from transportation facilities to become of use to manufacturers. 
They are fast passing from the control of the state, however, and it will not be 
many years before Michigan as a state will have very little timber to dispose of. 
Much of the timber belonging to the public is ripe and should be harvested. 

If there were some manner in which the public could authorize selected agents 
to pick out and sell off this timber which is ready to cut, and thereby retain the 
title in the state, we might consider the plan, but past legislatures have not taken 
kindly to this idea and always look with suspicion upon any plan which has for 
its object the disposition of the timber upon public lands, even though the trees 
are blown or burned down, and fast spoiling in decay. This is to be regretted, as a 
considerable income might have been derived from a saving made along this line— 
enough to have paid competent wardens for looking after these tracts of woodland. 
Until some such system of legislation can be had, the maintenance of the present 
forest areas must be at a loss of much of the valuable timber now standing, as the 
only method by which the value can be saved is by selling to parties who will 
Cuib elite 

he maintenance of our present forests has two foes to combat, viz.:—timber 
thieves and forest fires, and destructive as the latter may be and have been, they 
must bow in insignificance to the pirates who have preyed upon the forests of 
Michigan ever since there was sale for any of the products. It may seem a broad 
assertion, but it is a fact, that more than double the amount of timber is stolen 
from state lands annually than is destroyed by fire. The reason for this lies in the 
policy pursued in the settlement of trespass committed by these vandals. The 
state has a good law which should be enforced against this class of people, yet we 
find that in the hundreds of cases of trespass upon public lands none of the tres- 
passers have ever been prosecuted. Why is this? If one of these people were to 
go upon the grounds of any of the state institutions and cut down and take away 
a tree, or commit any other felony, he would be at once puninshed as any thief 
should be. Yet the same person can trespass upon the forest lands of the state and 
run no fear of prosecution whatever. If caught, he will be called upon to pay the 
stumpage value, which really means ‘that he is buying timber and paying no taxes. 
One reason why prosecutions have not been ‘had, is the fact that the Attorneys Gen- 
eral who have held office from time to time, hold that only the prosecuting at- 
torneys of the county wherein the offense is committed can commence suit against 
trespassers upon public lands (yet we find the same Attorneys General flying to the 
aid of the Game Warden whenever he has occasion to request their services. We 
assume that it would be quite as reasonable to protect the forests, which will 
surely become extinct under the present system, as without the forests we can 
have no game.) This protection can never be effectual through township or county 
officials, as they are too often implicated in the trespassing, or not competent to 
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conduct the prosecutions if made. Few people in the southern portions of our 
state fully understand the conditions of this problem. First. it is almost impossible 
to impanel a jury in the northern counties, the majority of whose members have 
not themselves some day trespassed upon public lands. Second, in sparsely settled 
counties, the legal talent available for prosecuting attorney is limited to one or two 
persons, who are wholly unable to successfully cope with the attorneys which the 
trespasser will always employ, and the state is the loser thereby. Third, the tres- 
passers and generally the representatives from these northrn districts raise the plea 
that these timber thieves are poor men of family, who are starving and are forced 
to enter upon these lands and steal to support their families. We challenge this 
statement, for in an investigation which has extended over the last four years, we 
have noted that in nearly every instance the trespasser was a man who had a good 
bank account, and was not forced to steal for a living, but finding it a luerative 
business with no risks or taxes, kept at it. He is still at it and still will be until 
more stringent measures are taken to stop this business, or until the grand old 
State of Michigan has not a tree for him to steal. Our suggestion, then, as to 
the maintenance of our present forest areas are entirely along the lines of legis- 
lation. We can do nothing with public property without laws governing the same— 
laws which are so plain and concise that there can be no quibbling or doubt as to 
their meaning. 

These laws should cover, first the matter of trespassers upon state lands, and 
by trespassers we mean malicious trespassers. There are always some few who 
by mistaken lines or corners get over the true line, but these are usually willing to 
settle and are already well provided for, but we want in addition to the good law 
we now have for malicious trespassers, a clause compelling the Attorney General 
of the State to prosecute in arrests made by the authority of the Commissioner of 
the State Land Office, or a clause authorizing the Land Commissioner to procure 
competent attorneys to so prosecute without the sanction of the Attorney General. 

Second, legislation to prevent the destruction of our present forests by fire. It 
seems to us that the only solution of this matter is by the selection and appoint- 
ment of efficient wardens by the State for the purpose. No system which depends 
upon the township or county officers for its execution will ever be successful. 
These wardens must have the sovereign power of the State back of them and in 
their pockets, and must be entirely removed from political influences. Game 
Wardens, Fire Wardens and Trespass Agents should all be State agents with full 
power to make arrests and to prosecute in justice courts as the Game Wardens now 
do. There is no Game Warden but that knows of trespass upon public lands, and 
there is no Trespass Agent but that often sees flagrant violations of the game laws, 
and these men should all be vested with as strong authority to do anything to pre- 
vent the destruction of our forests and game as can be given them by any law 
that can be devised. The duties of the wardens should be to prevent the use of 
fires Wherever there is danger of damage resulting to the surrounding territory, 
whether owned in private or by the State. We all know the difficulties which at- 
tend the fighting of fires in our cities where we have all modern appliances for their 
subjection, but none of these fires can compare with the genuine forest fire where 
great blazing brands go whirling, whizzing, hissing, ten, twenty, and in high winds, 
even forty rods through the air, spreading fire so swiftly that no human power can 
stop it. The only place to stamp it out is before the match is lighted. Proper 
legislation along these lines will, we believe, do more to maintain our forest areas 
than any other method. If our land owners in both the southern and northern 
portions of Michigan would plant the sides of gulleys, hills, and rough, stony and 
unusually valueless ground for agricultural purposes, to forest seedlings, we would 
soon have an abundance of growing timber, and to bring this about the State should 
furnish seedlings or seeds of the ash, basswood, butternut, elms, maples, oaks, pines, 
walnuts and other valuable timbers to those who will use them, and also set aside 
similar places in its own holdings which are yet covered with forest or which have 
been denuded of forest by lumbermen or fires, and plant forests and properly care 
for them. 

This brings us to the consideration of the stump lands, and by the stump lands 
we mean those lands which, within the memory of man, have been covered with 
timber, but which now are divested of everything of value and are patiently wait- 
ing for something to make them again valuable. We do not in any sense include 
the Jack pine plains. There are, however, oases in every desert, and we find them 
on the plains wherever the clay subsoil comes near enough the surface to retain the 
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moisture, and we usually find here standing the Norway pine, or traces of its having 
been here; but there are hundreds of thousands of acres of good, fertile stump 
lands that will have ample time to grow another forest before they are wanted for 
agricultural purposes, and let us put our efforts here where we can show results. 
It is possible that the time may come when these plains may be utilized for other 
than grazing purposes, but it will be when our population has increased to such 
an extent that proper fertilization and irrigation can be brought with the people 
and not until then. 

The legislation suggested for the maintenance of the present forest areas is also 
applicable to the stump lands in every feature, but there is need of more study and 
more clearly defined legislation along this line than the former. Most of these 
stump lands are or were at one time owned by some one of the wealthy lumber 
firms which have helped to build our State. In so far as possible, these men and 
firms should be induced to deed back to the State the lands for which they have no 
further use, and upon which most of them have ceased to pay taxes, thus again 
placing the lands under State control. Our present tax law introduces one of the 
most vexatious problems that we have to solve. If the State cannot give a good 
title to all tax lands, then there is no use of forestry legislation regarding these 
vast areas, for if she cannot give title, she has none herself, and we would not 
advocate the use of public money on the lands of men who only sit back and wait 
for them to become valuable before again claiming title and taking possession. The 
State cannot afford to carry on forestry experiments upon lands which she thinks 
she owns. The State of Michigan should never plant a tree upon lands over which 
the public has not absolute control and to which she has not a clear title, and under 
the present tax law and the supreme court decisions regarding the same it would be 
folly to try to re-forest the larger portion of the stump lands of this State. But 
once get the lands under the ownership of the Commonwealth and we can, by keep- 
ing out fires, reproduce a forest at little expense, of as much or more value than 
the original, and this by letting Nature do her own sweet will, aiding by a little 
judicious planting and pruning. 

To summarize:—We must then have legislation whereby we can have wardens to 
protect forests, stump lands and game from fires and thieves. These wardens 
should have authority to arrest and commence suit, thereby lessening cost of long 
journeys of officers in making arrest and expensive and tedious waiting for prose- 
cuting attorneys. It should be the duty of the Attorney General to prosecute all 
cases when called upon to do so. There should be such a modification of the tax 
laws as will do away with evasion of tax payment, through error or incompetency 
of township or county officials; there should be such provision made that finally all 
lands taken back by the State should be held in the same manner as those to which 
original titles can now be given. 

Influence owners of stump lands to deed back to the State instead of letting lands 
go back for nonpayment of taxes. When the State has’thus acquired absolute title 
to large tracts of stump lands, put them under the charge of competent wardens, 
help along by planting, pruning and keeping out stock, and we will soon have 
another forest. 


METHODS OF REFORESTING PINE STUMP LANDS. 
W. J. BEAL. 


“The vandalism which hews down vast stretches of woodland for gain, without 
thought or care for the future, has too long gone on unchecked. The injury done by 
it has often been described and can hardly be exaggerated.”’—(The Providence 
Journal.) 

Fortunately for the people of Michigan, the conditions are still such that, if the 
annual or perennial fires, browsing animals and timber thieves are kept out, the 
land surface will very soon be clothed with a woody growth. This would come 
about through the agency of sprouts from living stumps, roots, or grubs of a con- 
siderable number of kinds of trees and shrubs that were not completely killed by a 
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burning of the materials on the surface of the soil. Among these may be enumerated 
nearly all of the broad-leaved trees and shrubs. Again, it is not common to find an 
area of much size that does not have left standing some one or more old trees with 
tops still living that were unworthy the attention of lumbermen because of de- 
fects. These trees bear seeds every other year, or less frequently, which the kind 
_ breezes, the birds or squirrels give free transportation for long distances. Consider- 
ing the assistance that Nature, unmolested, is ready to bring, my task of telling 
how to reforest stump lands of Michigan is not as formidable an undertaking as 
might first appear. 
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But Nature does her work slowly and often imperfectly. Quicker returns can 
be made by assisting Nature. Besides keeping out the fire and grazing animals, 


man can assist Nature by planting four small, desirable trees to nearly every square 


rod, thus restocking the ground evenly. 

In undertaking the proper management of stump lands numerous problems con- 
front us: 

1. What kinds of trees shall we plant; shall they be native or foreigners? 

2. How many shall we plant to the acre? 

3. What preparations shall we give the land? 

4. How shall we care for the trees, from seedlings to maturity? 

5. How shall we plant to best advantage, and at what season of the year? 

6. How large shall the trees be when planted, or shall we rely on sowing and 
planting seeds? 
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7. Shall we plant one kind of tree on an acre, or shall we plant several kinds? 

Prof. C. S. Sargent, Director of the Arnold Arboretum in Massachusetts, long 
ago began planting many kinds of forest trees, including those from Europe and 
other countries, and, as late as 1878, recommended for our use the planting of the 
Scotch pine, European larch, European linden, and several others, but in 1886, and 
since that time, he has turned completely about. He says “many of the con- 
clusions reached in those papers, however, have not been substantiated by further 
investigations upon the same subject made during the past ten years. * * * I 
am now as fully convinced that tne native trees of Massachusetts are better suited 
to Massachusetts than any exotic trees can be, and that if our woods and planta- 
tions are ever to assume real importance, and to make profitable returns upon the 
money invested in them, they must be composed either wholly or in large part of 
our native trees.” 

The white willow of Europe seems to be an exception to the rule just mentioned, 
as it grows rapidly and reaches large size in this country, and is worth planting 
if anyone can make use of the lumber. 

Most of the trees of Europe which attain much size were long ago planted more 
or less at the Agricultural College, some of them as early as 1860, and many others 
previous to 1875. The tests there made lead me to the same conclusion for Michi- 
gan that Prof. Sargent reached for Massachusetts. Furthermore, the trials that 
have been made in Eastern North America lead us to conclude that there is nothing 
on the Rocky Mountains or on the Pacific Slope that is worth planting for growing 
timber in Michigan. 

Prof. Sargent says further, “‘the most instructive plantations of Massachusetts are 
not those which have been made upon the European fashion, or rather with 
European trees, by men who have studied the subject in Europe or in European 
books upon forestry. The real progress in sylviculture in Massachusetts has been 
made by the farmers of Barnstable and Plymouth counties, who have taught us how 
to plant and raise forests successfully and profitably under the most favorable con- 
ditions. The secret of their success must be sought where they sought and found 
it, not in forest treatises, unsuited to the requirements of this community, but in the 
native woods in full view of their own doorstep, which told them what to plant 
and supplied them with material for planting. 

It has been Gemonstrated in Barnstable county that a crop of pitch pine can be 
raised from seed with as much certainty as a crop of corn and with much less 
expense.” 

Half a century ago some experiments were begun in Eastern Massachusetts in 
planting white pines on barren sandy soil. The young trees were set in shallow 
furrows at odd times, with little expense, at a distance of from five to twelve feet 
each way, and after planting received no subsequent care whatever. They grew 
rapidly and vigorously. Prof. Sargent says: ‘Here, no doubt, are the most profit- 
able and successful attempts at sylviculture ever made in the United States.” 

These experiments do not, unfortunately, show “the method of culture which can 
best be adopted in order to make this tree yield the greatest return. More experi- 
ments are needed with the white pine.” 

Where experiments were made in Massachusetts the land consisted of old fields, 
clear of stumps and other obstructions, while in Michigan the pine stumps are still 
left and the intervening spaces are often filled with logs, briars, shrubs and 
grasses in variety. 

In making selections for planting, the nature of the soil and other conditions must 
be taken into account. On light sands we may not wish to rely on the conifers 
because of great risk from fire, but on such lands our broad-leaved trees are 
found to grow but indifferently, making timber of little value. For growing good 
timber on such lands, judging from our present knowledge, we are reluctantly 
forced to select some of the cone bearing trees. Still good pine has been grown 
on land in Michigan that also grew good hardwood. Where white pine or other 
kinds of first-class trees have been growing to some extent on our wild land and 
have not produced good timber, it is a sure sign that it is unsafe to plant such trees 
for profit; on the other hand, if fire and browsing animals are kept out, it is pretty 
safe to rely on a good crop of timber on land where one fine crop of trees has 
been removed. 

For Michigan the following kinds have been known to grow well, each in soil 
suited to it; white pine, Norway pine, American elm, white ash, basswood, sugar 
maple, black cherry, yellow birch, red oak, and perhaps also with good care, 
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butternut and walnut. Many others have made valuable timber, but most of them 
grow too slowly for profit, or grow rapidly but make timber of poor quality. 

In 1863, Prof. James Satterlee, with his father, planted near Greenville, Mont- 
calm county, a considerable grove of chestnuts, butternuts and black walnuts. All 
have done well and are now healthy. The leading native trees on such land were 
white oak and black oak. Such an experiment begun thirty-five years ago, is worth 
considerable to one interested in tree planting. 

In some places it may be profitable to grow aspens and some other poplars, with 
a view of using the timber for paper pulp. 

There is no danger of planting the trees too thickly, but this work costs some- 
thing. The better kinds selected to plant may be scattered about among the 
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stumps, placing four to the square rod, 640 to the acre, and among these, 
and near them, should be other cheap and quick growing trees or shrubs to shade 
the ground and help keep out grasses, herbaceous plants and weeds. For cheap 
nurse trees, to start quickly and shade the ground, there appears nothing better 
than box elder. On the light sand, Jack pine started from the seed is first rate. 

What preparations shall be given the land? 

To cover every case the answers would be numerous and long, because of varied 
conditions. If much rubbish is left unburned it may be best to fire it and clear the 
land. If grass and pasturing have left the surface with a good deal of sod, plowing 
will be beneficial, but this is not always possible. In case it is not, dig over a space 
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two feet or more in diameter wherever a small tree is planted. In most places the 
ground is already somewhat shaded by trunks of simall trees. In this case no 
preparation is needed, possibly, excepting the reduction of neighboring bushes the 
better to expose to light the young tree you are planting. Bear in mind that this 
planting anew has to be done but once for all time, and the work should therefore 
be well done. 

After setting the young trees what care will they need? 

Rigidly keep out fire and grazing animals. While your choice saplings are yet 
small, pass over the ground from year to year and lop off the tops of the surround- 
ing bushes, if they reach much above those you are earing for. If two branches 
to the main trunk are very nearly equal in size, cut one off or remove a part of it, 
thus sending more vigor into the remaining branch, that a straight trunk may be 
produced. After the trees have grown so large that a crop is to be harvested there 
are two ways to proceed. One is to cut off every tree of any value and allow 
sprouts or seedlings to renew the forest, the other is to keep taking out from time 
to time a tree here and there as it is needed, leaving the rest to grow. On hilly land 
the latter method is always preferable. 

Evergreens are best planted just as the buds are pushing in the spring; other 
trees may be planted in the spring or fall, while they are destitute of leaves. 

For setting out seedlings that are six inches to a foot high in unplowed ground 
if the obstructions are not too numerous, two men with long-handled dibbles and a 
boy to handle the plants kept moist, can plant from four to five thousand per day, 
enough for seven acres of land. The boy should carry with him a mixture of trees 
of several kinds. The man thrusts a dibbie into the ground, a seedling goes into 
the hole, the dibble is thrust again into the ground and pried toward the young tree, 
closing in the earth about it. If the earth is packed a little about the tree all the 
better. 

Chestnuts, acorns and the like, should be planted one in a place, about two inches 
deep, where the trees are needed. This should be done usually in the spring, for 
then there is less risk of destruction by squirrels. The nuts may be kept over 
winter without loss of vitality, by burying on high land in twice their bulk of sand. 

An experienced gardener knows that the reoots of a young tree when exposed 
to dry air will live just about as long as a trout or a black bass in the same 
situation: the inexperienced or thoughtless person might lose most of his labor in 
tree planting by not knowing this fact. 

The trees to be set should usually be four to twelve inches high. At this size 
they cost less, can be more easily planted and are more likely to make good trees. 

As a guide to the selection of trees for each kind of soil or location, plant those 
species that formerly grew in such places. Chestnuts, if planted, should be 
placed in soil that is sandy or gravelly, high enough and well drained. 

I suggested that the boy helping in the work should carry a mixed bunch of the 
trees, that the different kinds be grown together. But why mix them, you ask? 
Trees so planted are less liable to the attacks of insects or fungi; less liable to loss 
from fire or wind; they economize the room above the soil and below the surface 
to better advantage. Their likes and dislikes are not just the same. Pines, beeches, 
oaks, maples, box elders and some others will hold their lower branches covered 
with living leaves very well in the shade, while ashes, walnuts and chestnuts are 
impatient of shade and cannot be grown closely enough together to keep out grass 
and weeds. It would be a mistake to attempt to grow white ashes or chestnuts by 
the acre, each sort by itself. 

I shall not here attempt to produce a complete treatise on growing and managing 
seeds and seedlings, but a few words seem necessary. 

In case you fail to secure seeds or to grow seedlings when you need them, they 
can be purchased at very low prices of some nurseryman. The man who has 
little horticultural tact will find it cheaper to buy; the man who has the tact needs 
little instruction from me. To grow seedling evergreens and other delicate things, 
secure a spot not likely to become very dry nor to become flooded with water. The 
soil should be good, with a surface of rich sandy loam or leaf mold. Above this 
should be shade. This spot should be but little exposed to wind. With a little 
care such places may be selected in almost any forest, though, the spreading roots 
are in the way and draw out the moisture. To produce the shade it will cost but 
little to set or drive posts five or six feet high, and from the tops of one to the 
other put on horizontal strips or poles, on which throw some fine brush destitute of 
leaves. Here you can grow seedlings with success. Sow the seeds in rows six to 
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eight inches apart, covering them but slightly with one-fourth of an inch of light 
soil. Never let the ground get dry, nor become soaked with water for a very long 
time, nor exposed to the sun, nor become choked with weeds. Seeds of elms, 
birches and maples should be planted as soon as gathered or not long after. If 
seeds of ashes become dry before planting in the open (as they may be with 
safety), they should be soaked a day or two in water till they become swollen. 


RELATION OF METEOROLOGY TO FORESTRY IN MICHIGAN. 
BY R. C. KEDZIE. 


The controlling influence of climate over forest growth is well recognized. The 
distribution of plants over the earth’s surface is to a large extent determined by 
climate, but moisture as an element of climate is controlling. The climatic condi- 
tions, as related to forest growth, and especially in connection with the question 
of reforesting our denuded northern plains, become matters worthy of considera- 
tion. 

FOREST GROWTH. 


The conditions favorable to growth of trees are good soil, proper temperature 
and moisture. Failure of any one of these will limit or prevent arboreal growth. A 
good illustration of the limitation by a poor soil is furnished in the government 
forests of Germany. Prof. I’. S. Kedzie in a recent letter writes: ‘I have been all 
over the Royal Forest. It lies outside of the city about ten miles and is carefully 
watered and taken care of by a small army of foresters. The trees are all pines, 
planted a great many years ago, and through the forest run wild boar, deer and 
other game. I saw one lone red squirrel during my tour, which lasted over four 
hours. Only the Kaiser and his guests ever shoot or hunt the game here. * * #* 
At one point I found a plot of pines which was planted in 1889, but the result must 
try even the patience of a German—the average height was not more than four 
feet. 

I was disappointed in the appearance of the trees in the forest—they don’t com- 
pare with ours at home, and I expected they would be much larger on account of 
the more abundant rainfall. When I told the German friend who was with me 
that they were beginning to agitate the forest question in Michigan he seemed 
greatly astonished that a man was permitted to cut down trees without planting 
as many acres as he cleared. There is one thing clear to my mind: we don’t need 
to try any experiments in forestry with pine trees—the millennium is too near.” 

The limiting condition for forest growth are not found in our soil, which is in 
striking contrast with the thin sands of Prussia; but in certain sections the 
climatic condition, especially the rainfall, is the problem to be solved. While the 
climate of Michigan on the average is satisfactory, yet it still must be characterized 
as capricious—subject to wide variations from year to year. The influence of these 
climatic variations is shown in corresponding variations in tree growth. Spruce 
trees have grown for many years on the college lawn. When cut down, and a 
cross section of the trunk is examined, the concentric layers of annual growth 
clearly point out the good years of abundant rainfall, while the thin rings show 
the years of unfavorable climatic conditions. The meteorological tables for the 
last 34 years at this college, when compared with “the tables in wood” of annual 
growth, show very clearly the relations of climate to forest growth. 


FORESTS AND MOISTURE. 


Much has been written about the relation of forests to rainfall; some claiming 
that rain is increased by forests, and others that there is no connection between 
them. 

Geo. P. Marsh, in his admirable work, ‘‘“Man and Nature,” has pointed out how 
forests restrain the rapid escape of the rain; preserving springs and small streams, 
retarding floods, and mitigating drought. Their influence in preventing the drift- 
ing of snow and keeping an even covering of that wonderful blanket for the sleep- 
ing earth, is well recognized. 


EXPERIMENT STATION BULLETINS 135 


The influence of forests in diminishing evaporation by restraining the velocity 
of the wind at the surface of the ground is worthy of consideration. I do not 
refer to the well-known influence of tall forests in restraining the violence of the 
wind as a body, but to the influence of forests, shrubs and vegetable growth of 
every kind in keeping the air quiet at the ground level, where alone soil evaporation 
takes place. 

To obtain some measure of the relative rapidity of evaporation in a draft and in 
eomparatively still air, the following experiment was tried: The air in one part of 
the chemical lecture room was so nearly still that a feather would not move 
pereeptibly; by opening windows in an other part of the room a strong draft could 
be secured at one window, the wind blowing 12 miles an hour. Two square pieces 
of Turkish toweling of same size were thoroughly wet, just short of dripping, then 
weighed separately, one suspended in the still air of the room for an hour, while 
the other was similarly hung in the draft by the window, or in the mouth of the 
ventilating shaft. Both were left for an hour, then weighed again, and the loss in 
weight showed the amount of water evaporated in each case. The trial was made 
seven times, with the result that the evaporation was four times greater in the draft 
than in the still air. The actual amount evaporated was not the same for each 
hour, but the ratio of evaporation was almost identical in the whole series, viz: 
four times as much in the draft as took place in the still air. 

The reason for this is not hard to find. A volume of perfectly still air surround- 
ing a wet body will take up moisture with progressive slowness till the air is 
saturated; but if this damp air is blown away and replaced by relatively dry air, 
evaporation will go on with increased rapidity, and if the air is constantly renewed 
as in a draft of wind, the evaporation will be more rapid. Every washer-woman 
knows that the clothes will soon blow dry when hung out in a stiff breeze, but will 
take hours if lined up indoors. 

The principle of my laboratory experiment will hold in the broad open of Nature. 
The air in contact with the moist ground will take up water till it is saturated and 
then evaporation will be suspended, provided the air remains still and undisturbed. 
But if this bottom air is swept away by wind, evaporation will be renewed and the 
drying of the soil will again go on. The influence of trees, shrubs and even the 
grasses in preserving in some degree this shallow pool of quiet air at the ground 
level and thus diminishing evaporation from the soil may seem a trifling matter at 
first thought, but become of great moment on the large scale of nature. 


RELATION OF SOIL TO MOISTURE. 


The capacity of a soil to imbibe and retain water is intimately connected with 
its composition. The open and porous soils of a sandy character take up water 
most readily, retain it in least quantity and part with it most rapidly by evapora- 
tion. One hundred parts of pure sand will take up 25 parts of water, and will lose 
22 parts by evaporation in four hours when spread out in a thin sheet in dry air. 
Such soil is well called leachy and very subject to drought. 

If to such sand, clay, oxide of iron and marl, carbonate of lime, are added, the 
power of such mixed soil to retain water is much improved, but the material that 
has the greatest influence, and the one most within our control is humus or the 
organic matter of soil. An experiment showed this clearly. A glass funnel was 
used holding a very small filter paper in its throat (and thoroughly wet) to pre- 
vent the sand flowing through. Into this funnel 100 grains of dry sandy soil from 
Grayling were placed, and water poured over the sand till completely wet, and the 
excess of water drained off till dripping had ceased. This soil contained 95 per cent 
of sand and 2% per cent humus. It took up and retained by capillary attraction 
29 per cent of water. Left undisturbed for three days in the shade it lost 27.7 parts 
of water, retaining only 1.3 parts out of the 29. 

A soil was prepared by mixing two parts of Grayling sand with one part of 
Kalamazoo muck (containing 63.76 per cent of humus). The materials were 
thoroughly mixed and sifted and 100 grains of the mixed soils were placed in a 
glass funnel, the same as in former experiment, and water poured over it till 
saturated, when it was found that 100 parts of this soil took up and retained 65 
parts of water. On leaving it exposed for three days in the same way, the soil lost 
45 parts of water, but still retained 20 parts of the original 65. In other words, the 
addition of 21 per cent of humus to a sand containing 214 per cent of organic 
matter, more than doubled its capacity to take up water by ecapillarity, and in- 
creased by more than 15 fold its power to-resist evaporation. 
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A similar set of experiments, using jelly cups in place of funnels, gave con- 
cordant results. It is thus shown that the beneficial influence of the organic matter 
of the soil in mitigating drought in sandy soils is twofold: assisting such soil to 
take up and hold the rain when it falls, and preventing excessive loss by evapora- 
tion. 

The damage by forest fires sweeping over the country, burning up leaves and 
grasses which would form humus, and consuming much of the humus already in 
the soil, becomes evident to all. These forest fires inflict incalculable injury upon 
our northern plains. The thwarting of Nature’s efforts at reforesting, by burning 
up all trees and shrubs too young to resist the fire, is clearly seen as one travels 
over the blackened country. : 

Keep out the fires is the first and great commandment in forestry for Michigan. 
Without this no effort at reforesting will accomplish much. 


METEOROLOGICAL OBSERVATIONS FOR THIRTY FOUR YEARS AT THE 
MICHIGAN AGRICULTURAL COLLEGE. 


To satisfactorily study these questions of the relation of climate to forestry, we 
need a long series of observations taken at leading points in the State. Un- 
fortunately these are wanting, but as a contribution to this end the following mean 
monthly observations at the Agricultural College are presented. They are too local 
to be decisive of the average climatic condition of our State, but may yet be of 
some value in future studies. 
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Abstract of the Meteorological Observations taken at the State Agricultural College for 
thirty-four years—from 1864 to 1897. 


JANUARY. 
3 =) 3S) Lope 
Year. Fy a g rs = 4 
g ) q 5 il LB 
z Z | Bie cs 
SMa tee: Ueoe eee, | enc 
a Oo 4 eal ‘} 
\ \ 
1864 22.26° 105 66 | 28.875 66 
1865 21.10 090 72 | 28 887 G7 
1866 21.16 104 82 | 29.013 74 
1867 17.61 O91 | 87 | 28.857 76 
1868 19.00 | 090 80 | 28.894 82 
1869 29.38 162 96 | 28.830 66 
1870 25.37 125 85 | 28.867 80 
1871 24.75 135 93 | 28.903 82 
1872 21.59 107 88 | 28.8388 val 
1873 15.87 099 95 | 28.873 79 
1874 27.70 135 88 | 29.048 75 
1875 12.87 O74 88 | 29.005 76 
1876 30.22 157 84 | 29.073 58 
1877 18.07 097 91 | 29 057 64 
1878 29.11 135 89 | 29.123 76 
1879 19.19 099 89 | 29.130 68 
1880 37.10 171 W5 | 28.995 63 
1881 16.98 082 81 | 29.077 65 
1882 24.89 125 89 | 29 144 42 
1883 14.39 OV7 95 ! 29.129 67 
1884 15.46 093 93 | 29.130 V7 
1885 15.34 .113 } 90 | 29.144 15 
1886 18.78 106 91 | 29.074 G7 
1887 | 18.20| .108 90 | 29.000 ial 
1888 15.40 085 89 | 29.202 V7 
1889 28.04 135 84 | 29.008 val 
i890 31.54 .161 87 | 29.146 92 
1891 26.72 137 90 | 29.092 70 
1892 19.20 098 86 | 29.064 63 
1893 14.80 082 82 | 29.008 78 
1894 26.88 131 83 | 28.989 64 
1895 17.50 095 88 | 28.966 66 
1896 24.65 136 96 | 29.117 76 
1897 | 22.34 136 97 | 29.124 73 
Means} 21.87 29.020 42 


By R. C. KEDZIE, Professor of Chemistry. 


| FEBRUARY. 
, 3 3 csi gs 
p 1 e | 8 | Be 
g ° a Ges ite 
E radi ote rugosa bet Palle 
Selita lee |e ee sl eee 
0.94 || 27.32°) .150 70 | 28.771 69 | 0.27 
0.65 || 27.59} 118 75 | 28.949) 7 1.76 
2.08 | 22.71 | 111 81 | 28.970} 71 2.28 
1.68 || 30.89} 152 s5|es.o00| 71 3.23 
1.47 18.72}  .093 88 | 29.014 65 1.28 
0.87 || 26.66}  .148 95 | 28.839 rat 2.95 
1.93 | 24.25) 112 84 | 28.807; 65, 1.20 
3.95 || 25.65 | .132 90 | 28.816 69| 1.73 
0.43 || 21.34} .100 84 | 28.842 50 | 0.49 
2.98 || 19.10! 110 95 | 28.847 61 | 0.77 
3.53 || 25.51] .128 89 | 28.928 70 | 1.55 
1.81 || 27.99}  .0%5 94 | 28.875 ee 
1.63 |} 27.38;  .181 84 | 29.063 58 | 3.04 
1.33 || 32.31 155 85 | 29.124 | 45 | 0.00 
1.12 || 28.07] 138 89 | 29.029 56! | 2.74 
0.49 || 20.40) .105 92 | 29.107 73 | 1.48 
2.67 || 29.19] 144 6a | 29.007 | 63} 1.62 
2.27 || 21.58] 122 93 | 29.152 68: | 3.77 
1.47 || 35.12] .156 75 | 29.053 56} 2.28 
1.53 || 19.76]  .106 93 | 29.252 61 4.50 
1.23 || 293.43 | .135 92 | 29.093 8} 3.69 
2.70 || 8.94] .124 91 | 29.005 49.| 0.78 
2.66 || 22.27] .132 86 | 29.106 65 1.35 
3.25 || 24.26] 127 89 | 29.176 23 | 5.71 
2.18 || 21.95] 112 85 | 29.070 64 | 1.70 
1.53 || 18.25 | .092 85 | 29.091 "3 1.17 
2.31 || 31.54] 152 84 | 29.073 eo | 1.79 
0.82 || 26.67} .137 81 | 29.055 68 | 2.20 
0.96 || 27.80} .139 86 | 29.133 79 | 1.93 
1.78 || 21.31 | 098 87 | 29.115 66 1.83 
1.37 || 21.15 | 100 77 | 29.016 58 | 0.58 
1.04 |} 16.40] .091 81 | 29.055 66] 0.12 
0.79 || 24.28] .138 96 | 28.916 67 1.51 
4.17 || 26.38] .146 97 | 29.090 80 | 0.67 
1.81 23.69 .124 86 | 29.010 66 1.88 
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MARCH. | APRIL. 
= = Se = S 2 Sa 
Year. 3 S g ae ; 3 P H 28 
Bas| Wott epee eye ieccubessiecos hs 
Bite les BP reer aa | dee wy tele Salle aul ree lee alae Oma 
a Ay = isa) oO & = Ay es) ise} 2) 
1864 3l 74°| 155 77 | 28.764 68 2.26 || 45.86° 275 84 | 28.843 
1865 36.96 182 74 | 28.806 68 2.79 47.40 248 74 | 28.815 
1866 29.06 140 83 | 28.959 71 3.39 48.94 236 64 | 28.848 
1867 29.72 134 88 | 28.930 72 0.68 48.20 196 57 | 28.752 
1868 37.80 213 87 | 28.887 63 4.65 43.68 224 56 | 28.911 
1869 27.60 124 82 | 28.934 67 1.65 45.70 222 67 | 28.827 
1870 30.28 148 84 | 28.845 (6) 3.01 50.39 267 76 | 28.902 
1871 38.18 194 83 | 28.810 66 3.91 49.80 261 74 | 28.722 
1872 | 24.75 109 85 | 28.911 54 2.04 47.39 260 74 | 28.852 
1873 | 28.30 142 86 | 28.852 62 1.73 43.17 220 76 | 28.798 
1874 | 32.20 161 83 | 28.895 54 br 48) 36.87 169 75 | 28 941 
1875 26.20 136 87 | 28.844 49 1.02 41.11 182 69 | 29.047 
1876 30.55 150 95 | 28.929 65 4.84 44.16 195 66 | 29.000 
1877 24.51 127 91 | 28.981 63 5.60 46.16 214 70 | 28.974 
1878 | 40.90 219 83 | 29.072 72 3.12 | 50.55 269 69 | 28.874 
1879 | 33.19 152 78 | 29.102 56 1.57 | 44.84 195 66 | 29.050 
1880 | 39.50 145 79 | 29.181 56 1.70 45.87 232 74 | 28.984 
1881 30.28 145 86 | 28.899 67 2.66 45.59 200 71 | 29.054 
1882 | 35.96 -163 77 | 29.110 68 3.58 44.70 202 67 | 29.101 
1883 24.89 113 93 | 29.059 48 0.71 43.48 198 69 | 29.042 
1&84 29.89 149 86 | 29.083 5d 3.67 43.66 193 68 | 29.023 
1885 21.26 159 88 | 29.096 52 0.58 43.59 223 73 | 29.097 
1886 31.33 169 80 | 29.013 60 2.63 50.18 356 73 | 29.113 
1887 38.29 124 78 | 29.118 54 1.78 45.37 204 66 | 29.048 
1888 27.03 123 79 | 29.154 62 1.88 44.03 179 61 | 29.202 
1889 37.60 151 72 | 29.010 51 1.22 46.59 212 68 | 29.069 
1890 28.20 129 79 | 29.100 56 1.54 57.20 226 68 | 29.159 
1891 29.27 133 80 | 29.124 val 2.41 47.44 237 70 | 29.060 ' 
1892 29.86 129 LHe |) PI PAL 52 1.31 44.50 202 63 | 29.107 
1893 28.16 148 85 | 29.063 5, 2.82 43.50 228 W | 28.978 
1894 40.06 203 77 | 29.008 63 1.25 48.44 249 42 | 29.055 
1895 27.20 125 80 | 29.064 54 0.27 48.57 255 74 | 29.062 
1896 28.70 159 95 | 29.052 52 1.31 52.64 376 84 | 29.067 
1897 33.00 190 94 | 29.085 65 2.08 | 44.58 282 90 | 29.143 
Means} 30.84 | 151 | 83 | 28.996 61 2.28 T 00 232 70 | 28.996 
| 


Rain. 
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May. JUNE. 
' | 
2 z Serle 2 A Saas 
Year. 3 e 5 26 3 a g ES ; 
= se Bro % q 2 a Do a 
Bale eed at Sa bee a al ei a Bi Waar oe ere |. Soro acl ok Selah 
cs ealecmira | calles eal at Gun etc Bole aril ean olaeeae Ie Oy lees 
isé4} 60.19°, .470| 77 | 28.787! 62 | 2 87|| 67.627, 682 81 | 28.949 48 3.88 
1865 | 57.65] .373 76 | 28.807 54-| 1.77 || 70.76 | 596 82 | 28.868 54 3.55 
1866 | 55.04 | .261 59 | 28.823 49] 3.48 || 66.60] .488 74 | 28.783 64 5.37 
1867 | 51.11] .234 62 | 28.751 69| 3.81 || 71.61] .556 73 | 28.872 46 2.83 
1868 | 59.08] .336 66 | 28.822 46; 280]] 68.46] 317 76 | 28.986 45 3:50 
1869 | 56.02 |  .322 70 | 28.749 70| 2.05 || 64.45] .496 80 | 28.856 65 4.40 
1870 | 64.32 | .441 73 | 28.857 39 | 1.16 || 70.87] .588 77 | 28.880 42 rae 
1871 | 61.39} — .405 72 | 28.904 37} 1.97 || 68.21 522 74 | 28. 865 42 2.93 
1872 | 58.48 | .380 77 | 28.868 60| 3.72 || 71.82] .616 78 | 28 879 49 3.45 
1873 | 56.98 |  .345 72 | 28.826 58 | 3.05 || 70.60 | .534 72 | 28 840 40 2.96 
1874 | 59.58 | .3283 62 | 28.844 47 | 1.77 || 70.61 559 75 | 28.878 54 5.07 
1875 | 60.82] .334 67 | 29 061 47 | 4,48 || 6657] .467 65 | 29.029 52 1.84 
1876 | 57.95 349 73 | 29.009 52 | 4.13 || 68.14 | 539 79 | 28.911 50 4.34 
xem 58.25 | .387 66 | 29.056 34. | 2.23'|/ 65.93 | .476 75 | 29.020 51 3.53 
1878 | 54.57 | .290 61 | 29.020 54] 3.44 || 64.08] .441 73 | 29.030 45 3.15 
1879 | 58.76 | 321 64 | 29.116 40 | 2.45 |) 66.02! .478 75 | 29.073 43 2.87 
1880 | 64.30! .533 71 | 29.061 41| 5.59 || 67.60 | .532 79 | 29.065 47 5.04 
1881 | 65.24 448 | 71 | 29 116 av| 2.11 || 64.31] 47 78 | 29.018 58 4.37 
1882 | 52.73 | 269 66 | 29.077 53 | 4.04 || 66.49] 471 72 | 28.971 53 5.57 
1883 | 52.78 | .289 72 | 29.007 66] 5.66 || 65.87]  .530 81 | 28.998 62] 11.35 
1884 | 56.90} .342 73 | 29.007 50 | 3.95 || 68.92 527 76 | 29.268 41 2.83 
1885 | 55 76 | .353 67 | 28 988 55 | 2.30 || 64.69 |: .576 75 | 29.105 43 6.01 
1886 | 5808 | .457 79 | 29.036 46| 2.67 |) 65.72 | .589 73 | 29.068 47 1.92 
1887 | 64.28 | 401 68 | 29.096 36] 2.42 || 68.53 | .500 73 | 29.107 47 2.47 
1888 | 53.65 | .305 68 | 29.023 64{ 3.66 || 67.89)  .497 72 | 29.032 44 2.51 
1889 | 57.37}  .269 64 | 29.009 52 | 3.61 || 62.83 | .439 79 | 29.057 65 3.42 
1890 | 53.70 | 299 70 | 28.960 58 | 4.98 |) 70.30] .532 73 | 29.083 50 3.92 
1891 | 55.69 275 61 | 29.164 36| 1.63 || 67.40 | 493 73 | 29.062 50 2.55 
1892 | 54.50} 322 76 | 29.003 70 | 5.92 || 67.70 561 83 | 29.019 59 4.33 
1893 | 54.40} .316 75 | 28.984 52] 2.86 || 66.60] .532 78 | 28.767 40 4.85 
1894 | 56.94]  .355 75 | 28.987 62 | 4.83 || 71.38 Bal 72 | 29.039 42 1.30 
1895 | 61.80] 392 | 67 | 29.098 46 | 2.06 || 71.40 521 68 | 29.151 40 1.01 
1896 | 66.48 547 | 83 | 29.035 41| 3.14 || 69.87 622 63 | 29.060 44 2.60 
1897 | 55.79 | 421 | 90 | 29.089 49| 3.29 || 64.21 562 88 | 29.050 52 2.57 
Means} 57.96 | 356 | 70 | 28.973 BL | 3.23 || 67.77 524 | 76 | 28.989 49 3.52 
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ULaYs | AUGUST. 
: E é Sears 5 S ep Ab es | 
Year. I e 5 25 | 3 e 3 ES 
series ae lie (eae Rl Oe bal ge Ui 
A Z 3 ce is 5 = Z B ga s / 
= A, re 9 S) ee = A, eo] 5 a 
1864 74.52° 788 80 | 28.925 46 1325 40.'72° 5d8 82 | 28.854 | 68 0.39 
1865 65.60 «D380 85 | 28.788 64 3.91 | 65.84 .542 85 | 28.953 | 53 3.38 
1866 (ilar 629 | 74 | 28.905 52 | 4.19 | 62.60 464 81 | 28.884 66 3.44 
1867 71.60 DAT 40 | 28.915 44 1.78 69.78 eb22 74 | 28.911 39 1.74 
1868 7719 182 V7 | 28.912 44 | je | 70.33 -545 73 | 28.943 50 2.42 
1869 70.35 .590 29 | 28.844 53 | 5.77 || 70.58 .598 75 | 28.968 48 4.85. 
1870 74.40 .659 79 | 28.836 48 8.02 70.11 94 81 | 28.890 50 5.53 
1871 70.60 579 U7 | 28.891 49 3.10 71.19 .586 48 | 28.907 44 1.42 
1872 74.91 .671 77 | 28.924 47 3.36 41.22 .650 83 | 28.967 50 4.18 
1873 70.82 iD W5 | 28.914 51 5.12 69.49 .5d9 79 | 28.927 45 0.80 
1874 72.02 .539 @1 | 28.907 37 2.56 69.39 D270 WA | 28.924 31 1.28 
1875 69.67 .535 78 | 29.044 46 2.42 65.48 470 G7 | 29.025 47 1.47 
i876 42.48 617 78 | 29.009 46 2.10 71.55 | .576 76 | 29.048 43 1.28 
1877 71.43 .522 70 | 29.062 44 Pye 5) 68.46 .5b19 78 | 29.046 | 49 6.57 
1878 73.04 .639 68 | 29.084 37 2.96 70.15 Br (19) 74 | 29.009 40 1.85. 
1879 74.03 .573 T1 | 29.057 36 2.19 | 70.00 .494 70 | 29.100 35 1.61 
1880 68.04 .5d9 78 | 29.069 45 6.27 | 68.58 .d71 ! 82 | 29.126 52 6.02 
1881 73.14 .b90 73 | 29.093 38 1.81 || 72.69 .D40 | 70 | 29.107 40 1.63 
1882 67.71 .485 72 | 29.108 43 2.02 ! 69.52 603 | 83 | 29.074 54 ioe 
1883 68.94 .569 80 | 29.072 54 hey¢ | 64.90 452 74 | 29.154 34 0.18 
1884 67.95 .524 76 | 29.016 46 2.60 | 66.91 498 6) | 29.132 36 1.30 
1885 72.%0 .599 W1 | 29.052 43 Reoe 63.62 -545 80 | 29.061 52 5.82 
1886 | 70.68 pall 65 | 29.064 48 0.65 69.30 .665 71 | 29.062 44 4.69 
1887 | fOzDT .556 65 | 29.104 36 1.50 67.96 427 66 | 29.117 48 0.89 
1888 | 70.53 .514 71 | 29.119 43 2.40 67.55 476 71 | 29.103 42 1.87 
1889 70.19 .b79 78 | 29.141 42 3.41 68.56 .493 71 | 29.070 32 0.68 
1890 71.07 .481 65 | 29.104 33} 0.92 65.40 452 V1 | 29.137 42 3.60 
1891 65.30 432 70 | 29.109 37 1.88 | 67.93 -479 67 | 29.134 44 4.82 
1892 70.29 .539 73 | 29.178 32 2.00 68 .30 .521 éaya 2 en tb 37 5.12 
1893 ie 571 75 | 29.069 39 1.86 68.10 “DO 48 | 29.119 31 0.56 
1894 43.22 .559 65 | 29.064 29 0.86 68.80 .591 83 | 29.085 42 0.00 
1895 70.50 .525 42 | 29.102 45 1.47 71.20 .616 80 | 29.050 41 4.64 
1896 71.83 701 88 | 29.070 53 6.73 69.99 .683 89 | 29.087 45 4.73 
1897 73.79 7438 88 | 29.017 32 8.49 65.94 .566 88 | 29.066 29 1.69 
eas 71.39 .589 % | 29.017 44 3.27 | 68.59 .543 U7 | 29.034 | 44 2.80 


EXPHRIMENT STATION BULLETINS 


141 
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| | SEPTEMBER. | OCTOBER. 
4 ! 
. ) 5 : sod o rg : = 
, Year. 5 > E 38 5 Bi q Be 
Bed son eiMee Ub oiiay |) eae Bese Slee ltrs lead 
. A E Scion ies B z Be ple eonrbara 
| alge ying ace | SA crateee eset aee S| og 
. ® g 9 a8 2 3 ® 2 3 3° & 3 
,- a ou ee ca S| = Ay ee 69 5 ee 
| 1864 | 59.62°| 475 81 | 28.902 66 | 3.53 || 45.749] 256 80 | 28.824 72 1.85 
1865 | 67.66 | .522 88 | 28.954 63 | 4.79 || 46.50] .265 83 | 28.905 54 2.79 
| 1866 | 55.80 | .407 85 | 28.956 64] 5.81 || 49.50 307} 82. | 28.979 66 3.57 
1867 56.60! 438; 27 | 29.000 By) || 2 ee 1 50.60 285 77 | 28.960 45 2.11 
. 1868 | 58.77| .373| 80 | 28.936 59 | 2.95 || 45.19 240 73 | 29.000 57 1.11 
. 1969 | 63.45 459 83 | 29.020 41); 1.43 || 40.80 219 86 | 28.920 68 1.72 
; 1870 | 63.66 490 83 | 29.022 Bl | 2.85 || 52.45 346 85 | 28.939 66 2.29 
ig71 | 59.10] 391 78 | 29.038 48 | 0.79 || 53.91 307 72 | 28.909 53 1.43 
1872 | 62.03} 498 85 | 28.890 48 | 5.21 || 47.44 295 84 | 28.979 47 0.67 
| 1873 | 67.38} 383 80 | 28.928 48| 3.50 || 44.68 245 80 | 28.917 55 1.91 
1874 | 62.85 | 422 86 | 28.964 36| 1.27 || 49.10 282 78 | 28.953 58 0.49 
. 1875 | 58.50, .388 76 | 29.031 51 | 2.89 || 42.93 219 76 | 29.016 64 5.81 
) 1876 | 56.30 | 391 83 | 28.995 57 | 3.65 || 43.74 220 76 | 28.929 59 1.26 
| 1877 | 61.28 | 430 80 | 29.121 36 | 1.38 || 50.83 314 83 | 29.077 66 5.69 
/ 1878 | 63.15 | 477 78 | 29.156 45 | 3.43 || 48.33 269 76 | 29.080 54 1.99 
1879 | 56 21 356 78 | 29.152 47 | 3.19 |) 57.28 395 76 | 29.160 55 1.57 
; 1880 | 55.83 439 74 | 29.098 46 | 3.10 || 46.23 260 81 | 26.130 52 2.51 
1881 | 69 69 515 73 | 29.077 50 | 2.91 || 52.51 346 84 | 29.181 67 5.56 
1882 | 59.98] 429 83 | 29.198 43} 0.67 || 52.67 330 81 | 29,124 50 2.64 
1883 | 56.43} 360 78 | 29.162 53 | 2.34 ||- 46.17 256 78 | 29.158 720 3.66 
1884 | 65.06) .481 76 | 29.130 36 | 3.34 || 50.91 322 80 | 29.195 53 5.73 
1885 ; 58.94] 431 78 | 29.215 44} 3.75 || 44.95 283 83 | 29.056 60 3.08 
1886 | 62.07 | 539 80 | 29.148 55 | 5.40 || 52.37 370 73 | 29.266 49 0.95 
1887 | 58.86 373 75 | 29.200 48) 4,72 || 44.97 237 7 | 29.103 60 1.86 
1888 | 57.76 327 71 | 29.128 45 | 1.89 || 45.70 238 76 | 29.027 70 3.00 
1889 | 61.14 379 72 | 29.157 40 | 0.79 44,19 184 69 | 29.061 64 0.65 
1890 | 57.70 367 76 | 29.230 48 | 1.67 49.11 284 80 | 28.981 70 4.56 
1891 | 65.10 470 72 | 29.222 35 | 1.10 | 41.81 252 71 | 29.158 51 0.82 
1892 | 60.80 418 77 | 29.132 41 | 2.17 || 48.30 281 78 | 29.096 42 0.78 
1893 | 58.40 463' 88 | 28.993 42| 1.84 || 49.70 311 81 | 28.980 45 3.61 
1894 | 63.66] .491 80 | 29.103 45| 2.59|) 49.80 308 85 | 28.982 67 1.91 
1895 | 66.60 568 82 | 29.158 32] 0.85 || 45.00 274 86 | 29.084 41 1.41 
1898 | 57.62} 459 92 | 29.064 60| 6.73 || 44.61 282 89 | 29.090 42 1.06 
1897 | 62.92] .535 87 | 29.267 19] 080]| 53.06 375 88 | 29.227 30 2.75 
Means| 60.91| .439| 80 [29.081 | 46. —2.79|| 48.18| .28| 80|28o54] 57| 2.42 
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NOVEMBER. DECEMBER. | 

Sel ae leeds a jie tg | ss 

Sees a fe ee ik Se [ash [2 

sinless Wer rra re st ed Bo? SOR Nae ey sll ae 

Bees eae sl Seles see Reig Wea ee ec 

Sea ge Oulart Ws Oo teal one Wie te an ee ee ee 

Sol meine. hoe 6 es ee la eel ame 
37.88° 193 77 | 28.814 73 4.12 24.37° lil 73 | 28.777 7 3.20 
38.63 193 81 | 28.947 54 0.68 26.72 121 80 | 28.891 165) 1.43 
37.94 .189 81 | 28.946 | val 2.60 25.53 123 79 | 28.893 76 1.90 
40.44 192 72 | 28.832 56 teaties 25.31 118 76 | 28.868 78 1.34 
36.77 198 84 | 28.909 70 2.44 21.16 114 90 | 28.958 74 1.35 
32.05 156 86 | 28.863 fith 1.92 28.16 -126 82 | 28.999 78 Delt 
38.40 187 80 | 28.903 54 0.91 24.80 139 94 | 28.772 79 2.57 
31.95 -160 86 | 28.964 69 1.25 21.12 108 86 | 28.880 81 1.76 
29.80 . 158 89 | 28.881 69 0.98 15.74 092 91 | 28.992 72 1.06 
28.49 -148 89 | 28.833 (5) 2.08 29.54 158 89 | 28.929 1b) 3.02 
35.00 145 V7 | 28.937 63 1.61 26.96 135 85 | 29.001 65 0.37 
32.96 155 84 | 29.054 67 iLoilil 31.58 12 80 | 28.955 (6) 2.80 
36.33 191 85 | 28.953 80 0.91 15.23 088 92 | 29.203 72 1.29; 
35.24 188 B7 | 29.099 73 3.67 36.57 | +.203 89 | 29.180 WW 1.03 
36.29 188 87 | 29.081 68 2.16 21.29 .108 95 | 29.147 89 2.27 
38.22 198 %5 | 29.027 68 4.55 27.46 129 80 | 29.032 84 3.55 
27.45 143 89 | 29.192 70 2.32 22.07 -118 91 | 29.155 U7 0.85 
38.20 .190 79 | 29.129 74 4.09 34.31 168 84 | 29.134 67 1.75 
36.30 195 85 | 29.187 1) 1.83 24.80 .128 92 | 28.124 86 0.88 
36.08 194 80 | 29.128 58 3.98 26.39 . 130 86 | 29.124 65 1625; 
34.11 169 83 | 29.123 61 1.84 24.71 140 90 | 29.139 87 4.15 
37.22 178 84 | 29.013 79 2.90 27.75 124 90 | 29.062 82 2.14 
33.94 -182 78 | 29.061 64 1.48 19.74 105 87 | 29.186 69 1.56 
35.66 -161 80 | 29.096 55 2.28 27.30 131 87 | 29.096 74 3.32 
38.50 .196 82 | 29.167 62 3.12 30.39 145 83 | 29.070 "2 1.20 
37.39 193 84 | 29.061 72 2.67 36.75 184 82 | 29.063 55 2.61 
39.06 185 77 | 29.081 57 2.30 26.45 .114 81 | 29.093 62 1.12 
33.90 175 81 | 29.097 80 3.34 34.55 .160 78 | 29.074 56 1.47 
34.20 169 83 | 29.098 82 1.84 25.59 113 89 | 29.092 83 1,52 
35.63 183 87 | 28.998 62 2.19 27.60 294 83 | 28.984 79 2.28 
32.48 164 86 | 29.056 74 0.97 30.12 157 86 | 29.075 68 0.93 
33.40 204 90 | 29.122 63 3.87 28.50 161 92 | 29.008 70 5.39 
37.09 231 92 | 29.112 71 1.05 28.13 152 91 | 29.047 74 0.80 
36.49 204 89 | 29.154 63 2.94 52.62 148 96 | 29.095 "2 2.02 
34.51 181 83 | 29.027 68 2.29 26.54 .139 86 | 29.032 |- 12, 1.95 
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THE YEAR. 
i) i : Zo S 

Years. 3 a g 23 q g 

Bpobog slike geen sie ae tlie 

= 5 Be Ne eee Gaetel o seein 

a A 3 9 = ag E 

3 2 ie Was orgie “lta oe yl 

= o | m4 ea) Oo oa} n 
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VARIABLE CLIMATE. 


The climate of Michigan is subject to wide variations, especially in the rainfall. 
The average rainfall, including snow, is 31.27 inches at the Agricultural College, 
yet in 1894 the rainfall was only 19.8 inches, while in 1883 is was 48.36 inches. The 
fluctuations in temperature are less, the mean temperature being 46.56, yet in 1871 
it was 49.90, while in 1873 it was 41.54 degrees, or more than eight degrees colder. 

To enable one to see at a glance the fluctuations in rainfall, and in temperature 
above the frost point for the six growing months, from May to October, the above 
plate is inserted. The heavy black horizontal line denotes the relative amount 
of rainfall for the six months, while the vertical heavy black line shows the normal 
rainfall for the period. The light horizontal line shows the relative temperature 
above frost point for the six months of the year, and the light vertical line shows 
the normal temperature above frost point for the same period. 

The changes from year to year in the amount of rainfall are so great as to be 
confusing in studying the weather. ‘To equalize this in some degree and see 
whether our climate is changing, the results are recast in periods of five years, 
both in the annual rainfall and in that for six months of the active growing 
season: 
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PROXIMITY TO THE GREAT LAKES. 


The influence of the great lakes on the climate of neighboring land, especially 
when the prevailing winds blow from the water over the land, is recognized. To 
show the extent of this influence as far as possible, observations were consulted 
in the office of the State Weather Bureau, and by the kindness of Director 
Schneider, are here presented. They cover a period of ten years past, and embrace 
the mean temperature and rainfall for the six months—May to October: 


Temperature. Rainfall. 
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A progressive fall in temperature is to be expected as we pass northward. The 
variation in the amount of rainfall for the active six months is a matter of interest. 
Note the rainfall at Ivan (17.33), at Grayling (14.11) and at Harrisville (18.15), all 
of them in the same tier of counties. Also at Grand Haven (18.38), at Ovid (15.70), 
at Flint (13.84) and at Port Huron (16.91)—all in the same tier of counties, reaching 
across the State from west to east. 
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FORESTRY LEGISLATION. 


CLINTON D. SMITH. 


In Michigan, as early as 1846, a law was enacted (Howell’s Annotated Statutes 
9,402, 9,403 and 9,404) making it a misdemeanor te wilfully or negligently set fire 
to any woods, prairies or ground not the property of the person committing the deed, 
or wilfully or negligently permitting any fire to pass from his own woods, prairies 
or grounds, to the injury or destruction of the property of other persons. The 
maximum penalty is a fine of $1,000 or imprisonment in the county jail not exceed- 
ing one year. The guilty person is also liable to the party injured in double the 
amount of the damages sustained. 

“Whenever the woods or prairies of any township shall be on fire so as to en- 
danger property, it shall be the duty of the justices of the peace, the supervisor, 
and the commissioner of highways of such township, and each of them, to order 
such, and so many of the inhabitants of such township, liable to work on the high- 
ways, and residing in the vicinity of the place where such fire shall be, as they 
shall severally deem necessary, to repair to the place where such fire shall prevail, 
and there to assist in extinguishing the same, or in stopping its progress. If any 
person shall refuse or wilfully neglect to comply with such order, he shall forfeit a 
sum not less than five nor more than fifty dollars.” 

An act, approved May 29, 1897, adds three more sections to these statutes, as 
follows: 

Sec. 9404a. (Sec. 4.) “The township boards of the several townships of this 
State are hereby authorized, and it shall be their duty to prohibit the setting of 
forest fires or fires for the purpose of clearing lands, and disposing by burning. of 
refuse material and waste matter within their respective jurisdictions, whenever, 
in the judgment of a majority of the members of each of said boards, it shall be 
deemed necessary to prevent the spreading of such fires over the territory of such 
township, or any part thereof. Each of such boards may make such rules and 
regulations as it may deem proper for the purpose of carrying this act into effect, 
which rules and regulations shal! be published by posting notices thereof, together 
witb a copy of this act, in five of the most public places in such township.” 

Sec. 9404 b. (See. 5.) “Whenever in pursuance of the authority hereby given, 
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any township board shall designate a period during which it shall be unlawful to 
Set such fires, any person who shall be found guilty of violating the order of such 
board by setting any such fire in such township contrary to the provisions of any 
section of this act, shall be deemed guilty of a misdemeanor, and on conviction 
thereof, shall be subject to the same punishment as is prescribed in section one of 
this chapter: Provided, That any person desiring to dispose of refuse material by 
burning the same during the time prohibited by the board of such township, may 
do so after first procuring permission in writing, signed by the supervisor and town- 
ship clerk, or by a majority of such township board, and the said supervisor and 
township clerk, or a majority of the said board, are hereby authorized to grant 
such permission, in their discretion, under such conditions as they may prescribe, 
upon application, made in writing, for such purpose: Provided, further, That said 
board is hereby authorized at any time to repeal by resolution any action thereto- 
fore taken by them under the provisions of this act.” 

Sec. 9404c. (Sec. 6.) “Hereafter it shall be the duty of every person residing 
north of parallel forty-four of north latitude, before setting fire for any of the 
above mentioned purposes, to serve a notice in writing on every resident owner or 
occupant of lands or grounds immediately adjoining the tract upon which such fires 
are to be set, at least one full day previous to the setting of such fires, personally, 
or by leaving the same at the residence of such adjoining owner or occupant, in the 
presence of some member of the family of suitable age and discretion, who shall be 
informed of the contents, and neglecting to give such notice, shall be deemed prima 
facie evidence of negligence on the part of the person so offending.” 

The laws passed in 1857 in regard to trespassers on the public lands are still in 
force. They are found in sections 9405 to 9414 of Howell’s Annotated Statutes. 
These sections declare it to be a felony to knowingly enter upon any of the publie 
lands of this State to cut down or destroy trees growing thereon. If the value of 
the trees so cut down exceeds twenty-five dollars, the maximum penalty is fixed 
at five years’ imprisonment at hard labor in the State Prison, or by fine not less 
than one hundred nor more than two thousand dollars. Whoever shall take away 
any timber or lumber from the State lands is deemed guilty of a felony, and upon 
conviction, is fined not less than a hundred nor more than two thousand dollars, and 
is also liable to imprisonment for not less than three nor more than twelve months, 
or imprisonment alone for not more than five years. If the value of the trees cut 
down or destroyed be less than twenty-five dollars, the punishment is fixed and may 
be either imprisonment not less than three months nor more than a year, or fine of 
not less than fifty nor more than one hundred dollars and imprisonment for a period 
not to exceed three months. 

Whenever timber upon the public lands has been destroyed the prosecution of the 
supposed offender is begun by preliminary examination, had within the county where 
the alleged offense was committed. When the accused person is held for trial 
upon such preliminary examination, the subsequent proceedings may take place 
either in the county where the offense was committed or in some other county to 
which the venue is changed by the circuit court. 

The law further provides that if any owner of a sawmill or his agent receives and 
saws logs knowing them to have been stolen from the public domain he shall be 
deemed guilty of a felony, and shall receive the same punishment as would have 
been inflicted had he been the original timber thief. 

It is the duty of the prosecuting attorney of the county to promptly report to the 
Commissioner of the State Land Office all trespasses committed upon public lands 
in his county which may come to his knowledge and it is his further duty when 
directed by the Commissioner both to prosecute all actions for trespass or injury 
to the public lands and to advise the Commissioner and give opinions upon all ques- 
tions of law which the Commissioner may submit to him. 

It is evident that the Michigan forests are not unprotected for lack of legislation. 
Existing statutes provide means both for preventing depredations upon the publie 
domain and for employing the inhabitants of the vicinity in suppressing forest fires. 
If the public lands are defenseless that condition arises rather from lack of enforce- 
ment of the law than from want of legislation. What is wanted in the communities 
surrounding the public lands is a publie spirit which will convict offenders when 
found guilty, and will aid in the prevention of crimes against the public by making 
such offenders unpopular and retribution certain. One would hesitate long before 
recommending that the enforcement of the law be placed in the hands of State 
agents rather than local officers were it not that the experience of forestry manage- 
ment both in this State and elsewhere had demonstrated the necessity of such a 
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course. The difficulty of enforcing a law for the protection of public property is too 
great to be left in the hands of local officers who have every temptation to favor the 
trespassers. 

In Other States.—The Division of Forestry ef the United States Department of 
Agriculture has brought together in Circulars Nos. i8 and 17, the recent legislation 
on State forestry commissions and forest reserves. 

The legislature of the state of New York passed in 1897 an act to provide for the 
acquisition of land in the territory embraced in the Adirondack Park and making an 
appropriation therefor. By the first section of the act the Governor of the state 
was directed to appoint from the Commissioners of Fisheries, Game and Forests, 
and the Commissioner of the State Land Office, three persons to constitute a board 
which is known as the Forest Preserve Board, the members of which receive no 
compensation except their actual and necessary expenses. The duties of the board 
relate to the acquisition for the State, by purchaser or otherwise, of such of 
the lands and waters embraced in the Adirondack Park as it may deem advisable 
for the interest of the State. The State is securing title to a large body of land 
already covered with timber and located at the head waters of its principal rivers. 
A portion of thisland has been lumbered, it is true, but it is still well covered with 
young and growing timber. 

Beginning on page 1 of Circular No. 17 of the MWnited States Division of Forestry, 
there is the following epitome of the New York forestry law: 

“The original forest commission of the state of New York appointed under the 
act of May 15, 1885, was superseded in 1895 by the Commission of Fisheries, Game 
and Forests, under the law of April 25, 1895. This law is a comprehensive measure 
in which allied interests are brought under the control of a single board. Under 
this law the commission consists of five members, appointed by the Governor, with 
the consent of the senate, the term of office being five years. The president, who is 
designated as such by the Governor, receives a salary of $5,000 per year and travel- 
ing expenses, and devotes all of his time to the work of his office. The remaining 
four commissioners receive $1,000 per year and traveling expenses. The board 
holds at least four meetings on designated days each year. It has a secretary at 
$2,000 per year, and necessary clerical force. The duties of the board are to 
propagate and distribute food-fish and game; to enforce all laws for the protection 
of fish and game and for the protection and preservation of the forest reserve. It 
has full control of the Adirondack Park and forest reserve, and is authorized to 
make rules for its care and safety. 

“The commissioner appoints thirty-five ‘Fish and Game Protectors and Foresters’ 
(hereafter called Foresters) one of whom to be known as chief, and two others as 
his assistants, the chief to have the control and direction of the entire force. The 
Foresters give bonds for the proper discharge of their duties. The Chief Forester 
receives $2,000 per year and traveling expenses; the assistant Foresters $1,200 each, 
and the remaining Foresters $500 each; all having an extra allowance for traveling 
expenses and each of them to receive one-half of all fines collected in actions 
brought upon information furnished by them. It is their duty to enforce all laws 
and regulations of the commission for the protection of fish and game and for the 
protection and preservation of the forest reserve and all rules and regulations for 
the care of the Adirondack Park. They have full power to execute all warrants 
and search warrants and to serve subpoenas. 

“Article XII, chapter 395, laws of 1895, describes the forest preserve (Sec. 270), 
and defines the powers and duties of the commission (Sec. 271), whose duty it is (1) 
to have the care, custody, control, and superintendence of the forest preserve; (2) 
maintain, protect and promote the growth of the forest in the preserve; (3) have 
charge of the public interest of the State in regard to forests and tree planting, 
and especially with reference to forest fires in every part of the State; (4) possess 
all the powers relating to the preserve which were vested in the Commissioners of 
the Land Office and in the Comptroller on May 15, 1885; (5) prescribe rules and 
regulations affecting the whole or any part of the preserve for its use, care and 
administration, and alter or amend the same, but neither such rules or regulations 
nor anything contained in this article shall prevent or operate to prevent the free 
use of any roads, streams, or water as the same may have been heretofore used, or 
may be reasonably required in the prosecution of any lawful business; (6) take 
measures, for the awakening of an interest in forestry in the schools, and imparting 
elementary instruction on such subjects therein, and issue tracts and circulars for 
the care of private woodlands, ete.; (7) print and post rules for the prevention and. 
Suppression of forest fires.” 
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By a law passed in April, 1898, a College of Forestry was founded at the Cornell 
University. Thirty thousand acres of land in the Adirondack Park are set aside 
for the use of this college as an experimental area. An annual appropriation sup- 
plies the college with sufficient funds. 

The Minnesota forestry law is modeled after the laws of New York and Maine. 
All of these laws entrust the enforcement to some responsible officer. The chief 
features of the Minnesota law foilow: 

The law is entitled ““An act to provide for the preservation of forests of this 
State, and for the prevention and suppression of forest and prairie fires.” 

Section 1, enacts that the State Auditor shall be forest commissioner. The super- 
visors of towns, mayors of cities and presidents of village councils are constituted 
fire wardens of their respective localities, but the chief fire warden may appoint 
such other persons as he may deem necessary as fire wardens in unorganized 
territory. 

The sections following provide that the forest commissioner shall appoint a 
competent deputy to be known as chief fire warden, who is to receive a salary of 
twelve hundred dollars per year. He is a trained forester and it is his duty to 
enforce the provisions of the law. He has general charge of the fire warden force 
of the State and can mass it at any special point to suppress fires. He can appoint, 
temporarily, needed fire wardens in cases of large fires and divides into five districts 
all unorganized territories of the State and appoints competent fire wardens therein. 
He investigates the extent of the forests, the amount and varieties of timber, the 
damages done to them from time to time by forest fires, the causes of such fires, 
the methods used to promote the regrowth of timber and any other important facts 
relating to forestinterests which may be required by the forest commissioner. He 
makes an annual report including the information so gathered and his suggestions. 

It is made the duty of all fire wardens to post in conspicuous places in their re- 
spective districts warning placards containing abstracts of the forest law, rules and 
regulations that accord therewith as promulgated by the forest commissioner who 
furnishes the placards. 

During the dry season when fires are liable to occur, the chief fire warden is 
authorized to use such means as he may deem necessary to prevent or suppress 
such fires at the expense of the State, but his expenditures in one year are not 
to exceed five thousand dollars. 

It is the duty of the fire warden to take precautions to prevent the starting of 
forest or prairie fires and, when fire threatens, to go to the place of danger, to 
call to his assistance able-bodied men, and if any such person refuses to assist, or 
if the fire warden himself neglects to perform the duties assigned him, such officer 
or person is deemed guilty of a misdemeanor and upon conviction is punished by a 
fine of not more than a hundred dollars or by imprisonment for three months. 

The chief fire warden and the local fire wardens are given authority to arrest 
without warrant any person violating the provisions of the act and to take the 
offender before a magistrate and make complaint against him. It is made the duty 
of the fire wardens to inquire into the cause of each forest or prairie fire within 
their district and to report the same to the chief fire warden, with the method 
used to control such fires, the amount of property destroyed, the number of lives lost 
and such other facts as the chief fire warden may require. 

The fire wardens receive for actual services two dollars per day, two-thirds of 
which is paid by the county and one-third by the State. The other employees re- 
ceive one dollar and fifty cents per day. It is provided, however, that no fire 
warden shall be paid in any one year for more than ten days service in extinguish- 
ing or preventing forest or prairie fires, nor more than five days’ services in posting 
notices and making reports. No county shall expend more than five hundred dollars 
of public money in any one year under this act. 

Any person who wilfully or carelessly causes to be set on fire any woods or 
prairies by means whereof the property of another is injured, is guilty of a mis- 
demeanor and upon conviction is punished by a fine not exceeding a hundred dollars 
or by imprisonment not exceeding three months. If the act is malicious, destroying 
property and endangering life, the maximum fine is $500 and the imprisonment ten 
years. Any person who Shall either kindle a fire dangerously near the forest or 
prairie lands and leave it unquenched, or who shall use other than incombustible 
wads for fire arms or who shall carry a naked toreh or exposed light in or danger- 
ously near forestland, or who shall willfully or heedlessly deface or remove any 
warning placard posted as required by the act, is liable either to a fine not exceeding 
a hundred dollars or to three months’ imprisonment. 
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The railroad companies are required to use efficient spark arresters on all their 
engines and to keep their right of way, for fifty feet each side of the center, clear 
of all combustible material, between the fifteenth day of April and the first day of 
December. Deposits of fire, live coals or hot ashes are forbidden in the immediate 
vicinity of woodlands, and trainmen are required to report fires discovered along 
the line at the next telegraph station they may pass. The railroad companies are 
required to instruct their employees in the means for preventing and extinguishing, 
fires and to post the warning placards furnished by the forest commissioner in their 
stations in the vicinity of forest and prairie grass lands. ‘‘Where a fire occurs along 
the line of their road they shall concentrate such help and adopt such measures as 
shall be available to effectively extinguish it.” 

The railroad company violating the requirements of the act is punished by a fine 
not.exceeding a hundred dollars for each offense, the railroad employee violating 
the law is deemed guilty of a misdemeanor and is punished by a fine of not less 
than five dollars nor more than fifty. 

It is made the duty of every owner of a threshing or portable steam engine to use 
efficient spark arresters and to put out or cover with three inches of earth any live 
coals or ashes which they shall deposit in any place from the engine. 

The Forest Commissioner is required to make a written report to the Governor 
of his proceedings under this act annually, which report shall include such statistics 
and facts as he has obtained from the chief fire warden and other sources, with 
suggestions for the preservation of forests and the pre evention and extinguishment 
of forest and prairie fires. 

In the legislative session of 1897, in Minnesota, an important bill was introduced, 
passing the house but failing in the senate. Its purpose was to encourage the grow- 
ing and preservation of forests and forest reserve areas. Among the novel features 
of the bill was a section providing that any person or corporation being the owner 
of any tract of land partly cut over or entirely so, which, however, would not 
probably be utilized for agricultural purposes for many years, might deed the same 
to the State of Minnesota, if in the judgment of the State Forestry Board the land 
should be received for forestry purposes. Lands deemed necessary for the preserva- 
tion of water courses are specially mentioned in the act as tracts to be thus ac- 
cepted. Provision was made for the distribution of the revenues accruing from 
such land, two-thirds to be paid to such public educational institution as the grantor 
in the deed might designate. 

The Wisconsin law is similar in general character to the Minnesota law, except 
that the chief clerk of the State Land Office and his deputy are made State Forest 
Warden and Deputy Forest Warden, respectively, without additional salary. 

The Maine laws make the State Land Agent the Forest Commissioner. The 
selectmen of towns are made fire wardens. Anyone who neglects to extinguish a 
camp fire is liable to a fine not exceeding $100, or imprisonment in the county jail 
one month, or both. Railroad companies are required to burn or cut and remove 
all grass and debris from the right of way once a year, to use spark arresters on 
their locomotives, to refrain from depositing live coals, fire or ashes on their track, 
and to report fires along the right of way at their next telegraph station. 

The Forest Commissioner encourages interest in forestry in the public schools 
and publishes circulars of information as to the care of woodlands. 

Pennsylvania has a law, passed in 1895, and approved by the Governor, March 

8, of that year, creating a Department of Agriculture, and charging it with the 
duty of caring for the forestry interests of the State. Section 3, of the law reads 
as follows: 

See. 3. ‘That it shall be the duty of the Secretary to obtain and publish informa- 
tion respecting the extent and condition of the forest lands in this State, to make 
and carry out rules and regulations for the enforcement of all laws designed to pro- 
tect forests from fires, and from all illegal depredations and destruction, and report 
the same annually to the Governor, and as far as practicable, to give information 
and advice respecting the best methods of preserving woodland and starting new 
plantations. He shall also, as far as practicable, procure statistics of the amount of 
timber cut during each year, the purposes for which it is used and the amount of 
timber land thus cleared as compared with the amount of land newly brought under 
timber cultivation, and shall in general adopt all such measures as, in his judgment, 
may be desirable and effctive, for the preservation and increase of the timber lands, 
and shall have direct charge and control of the management of the forest lands 
belonging to the commonwealth, subject to the provisions of the law relative 
thereto.” 
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The legislature of 1897 passed several additional acts, making the constables 
of townships ex officio fire wardens and authorizing them without a warrant to 
arrest persons reasonably suspected by them of offending against the laws protect- 
ing timber lands. The owner of any land in that state having on it forest or timber 
trees, not less than fifty trees to the acre, measuring at least eight inches in 
diameter six feet above the ground, with no portion of the land clear, shall receive 
a rebate of 80 per cent of the taxes assessed and paid upon such land as long as the 
trees are maintained in sound condition. Such rebate shall not exceed forty-five 
eents per acre. 

It is made the duty of the Commissioner of Forestry to examine the location and 
character of lands advertised for sale for non-payment of taxes, and if he finds them 
so located and of such a character as to make them desirable for the purpose of a 
forestry reservation, he may purchase them at the tax sales, subject of course, to 
right of redemption, to become part of a forestry reservation system, having in 
view the preservation of the water supply at the sources of the rivers of the state 
and the protection of the people of the commonwealth and their property from de- 
structive floods. 

By the same legislature a commission was created to be composed of the Com- 
missioner of Forestry, the Chairman of the State Board of Health, the Deputy 
Secretary of Internal Affairs, a lawyer or conveyancer of ten years’ professional 
experience, and a practical surveyor. The duty of this commission is to locate and 
report to the legislature three forestry reservations selected from lands suited to 
the growth of trees rather than to mining or agriculture, and with an average 
altitude of not less than six hundred feet above the sea level. Each of these 
reservations is to consist of not less than forty thousand acres. One reservation 
is to be located upon the head waters of the Delaware river, another upon the head 
waters of the Susquehanna and the fhird upon those of the Ohio. 

Upon several points the legislation, in the states adjacent to Michigan, seems to 
be in substantial accord. In each of them a state forest park of broad area has 
been reserved and is to be maintained. These forest tracts subserve several pur- 
poses. They are the laboratories in which experiments aimed at the solution of 
forestry problems are tried; they are the equipment for forestry instruction to the 
people of the State who, unfortunately, are grossly ignorant of the fundamental 
principles of the sciences relating to the tree growing; they are broad enough to 
conserve the moisture at the head waters of the rivers and allow it to percolate 
slowly through the soil, keeping up the flow of the rivers during periods of drought, 
and finally each is the nucleus about which shall spread larger forests, owned 
either by the State or by private individuals. 

In the second place, the enforcement of laws against forest fires and for the 
protection of forests generally is placed in the hands of a trained and well organized 
department. The chief officer is either elected or appointed solely as a commis- 
sioner of forestry, devoting his whole time to the work, or the duties of some exist- 
ing State official are enlarged to include the enforcement of the law, and a sufficient 
number of trained assistants are provided. It is evident that until the public 
conscience is awakened to the enormity of the crime of starting forest fires and the 
public intelligence is aroused to comprehend the financial losses which they entail, 
it is impossible to so far enforce the best laws as to control or prevent devastating 
conflagration. The efficacy of legislation depends largely upon supporting public 
opinion. It is made the duty of the forest commissioner, therefore, to educate public 
opinion through the public schools and by means of special circulars and reports. 
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Horticultural Department. 


Letters are frequently received asking for information regarding the planting 
and care of strawberries, and believing that it will be of interest to many readers 
of the Bulletins, the following brief notes upon strawberry culture have been pre- 
pared. 

For two or three years the price of these, as well as of other small fruits, has 
ruled quite low, but in cases where the berries were well grown, of large size and 
nicely packed, remunerative prices could usually be secured, while the poor or 
ordinary grades, in many cases hardly paid the cost of putting on the market. 

Many growers are in the habit of setting the plants and giving fair care the first 
season, but the plants are allowed to layer so as to form a solid row of plants two 
or more feet wide. The result is that the plants are weak and the food and 
moisture furnished are insufficient to develop the large number of berries that are 
set. Although it is not generally practiced, many growers are in the habit of 
allowing the beds to fruit for six or eight years, and, as they become grown up to 
grass and weeds, poor fruit only can be expected. 

While the hill system of culture cannot be generally recommended for all growers 
or for all varieties, under proper conditions the results obtained will be highly 
satisfactory, as the fruit will be of large size and will be produced in large 
quantities, but, the amount that will be obtained by the average grower from 
narrow matted rows will be larger from the same area than can be secured from 
hill culture. 

We do not advocate commercial cultivation of strawberries except by those whose 
location is adapted to it, and who have the necessary information as to the best 
methods of handling the crops and the executive ability to grow and market them, 
but there are few persons who cannot have an area devoted to this crop, sufficient 
to supply fruit for their own table, and it is for such persons that the information 
here presented is particularly intended. 


THE SOIL AND ITS PREPARATION. 


Whether or not it is for a market or home patch, the results secured will, ina 
general way, be measured by the adaptation of the soil. As the strawberry con- 
tains a large amount of water and ripens at a time when a drought may be ex- 
pected, the location selected should, so far as possible, provide a soil that is at 
least fairly retentive of moisture. Equal care should be taken that it is so 
thoroughly drained, either naturally or artificially, that water will at no time stand 
upon the surface and that in a very short time after a rain, the level of the standing 
water will be at least two feet below the surface. It is commonly said that any 
good corn soil will answer for strawberries, but, while this is true, on account of 
the much greater value of the crop, more care should be taken that it is in a proper 
physical condition and supplied with the needed amount of plant food. 

As a rule, the lighter sandy loams should be avoided, as the crop will be likely 
to suffer from lack of water, while the stiff clays can seldom be properly worked 
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in the spring, and if neglected are likely to bake so that the plants suffer more 
from the lack of water than upon the lighter sands. 

In a general way, then, it will be seen that the heavier sandy loams and the 
lighter clay loams are best adapted for this crop, although good results will be 
obtained upon the lighter soils, if moisture can be provided. Fair returns are often 
obtained upon a soil of a mucky nature, as the water is generally so near the surface 
that droughts will have no effect, but two difficulties are frequently met with upon 
this class of soils, the first being the danger of frosts while the plants are in 
blossom, and the other that the plants make a rank growth and fail to form the 
necessary fruit buds. YvVnere the mucky soil is in a basin, entirely or nearly sur- 
vounded by higher land, the blossoms seldom escape the frost, but if so situated 
that the cold air can drain off upon a lake, or still lower land, the danger will be 
lessened. After the land has been cropped for a number of years, the danger of 
the rank growth of plants will be greatly reduced, and if they are kept in hills, 
especially if a liberal amount of ground bone and ashes are used, a good crop of 
fruit can generally be expected upon this kind of soil, and, as there will be but little 
danger from drought, the fruit will be large and will bring the highest price. 

In the home garden it is frequently impossible to find soil adapted to the growing 
of small fruits, and it will often pay, to go to considerable expense in improving the 
physical condition of the soil. Where the soil is of a heavy nature, it will often 
be possible to spread over the surface and mix with it an inch or more of sand 
or sandy loam; good results will also be secured by the use of fine coal ashes, either 
from hard or soft coal, and a liberal dressing of partially decomposed stable manure 
will also aid in loosening and lightening the soil. If the soil is of too light a nature 
and it is not possible to add clay or heavy loam, the use of muck or wood ashes will 
have a beneficial effect, the former supplying humus and the latter tending to 
render the soil more compact. A soil improved in this way will be in good condi- 
tion for other crops. 

To precede the strawberries, a heavy clover sod is desirable, as this can be turned 
under and will not only provide a large amount of plant food, but it will so add 
to the humus in the soil that there will be far less danger from drought. Cow-peas 
will in most parts of the State make a fair growth, and where the ground is not 
needed for other crops can be grown and turned under previous to planting the 
strawberries. 

Sod land is not desirable, as it is generally deficient in humus and plant food and 
frequently contains insect larvae, which may prove destructive to the plants. 
Almost any of the hoed crops may be usd for one year previous to setting the 
plants and will leave the land in good condition for the strawberries, especially 
if it was heavily top-dressed with stable manure in the spring, or fall, previous to 
planting. Few soils will give the best results without the use of manure or 
fertilizer of some kind, and if the manure can be applied to the land at least one 
year before it is to be used for the strawberries it will decompose and will be in 
a suitable condition to yield up this plant food. 

Ap application of fifteen to twenty loads of partially decomposed manure will 
be sufficient for most soils, but where wood ashes can be readily secured their 
use will be found profitable; fifty to one hundred bushels to the acre should be 
applied, after the land has been plowed, ind worked into the soil when dragging. 

For commercial plantations it will hardly be desirable to use chemical fertilizers, 
as, with clover and other green crops and the addition of manure and wood ashes, 
fertilizers will add but slightly to the yield, and the expense will not be returned 
in the crops: for the private garden, however, if the manure cannot be readily ob- 
tained, fertilizers may be used. A number of brands of fertilizers have been pre- 
pared by the different manufacturers, especially for the small fruits, and a thousand 
to fifteen hundred pounds per acre will give good results. For those who desire to 
prepare their own mixtures, however, we recommend one hundred pounds of nitrate 
of soda, eight hundred pounds of ground bone, and one hundred bushels of wood 
ashes, or, if these cannot be obtained, four hundred pounds of potash salts, either 
muriate or sulphate. 

Although fall planting will give fair results under intensive culture, the best 
returns will ordinarily be secured from spring-set plants. 

Unless the land is unusually heavy so that there will be danger of its puddling 
during the winter, it will be well to plow the land in the fall, and in the spring 
thoroughly pulverize the surface. With deep soil the furrows may be turned to the 
depth of seven or eightinches, butin athin Jightsoil, it will not be advisable to plow 
more than one-half inch deeper than the previous plowing. If the plowing was 
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not done in the fall, it should be done in the spring as early as the ground can be 
worked and rolled to press the loose soils firmly down upon the under soil, in order 
that the upward movement of the water may not be checked. The dragging can 
hardly be too thorough, and especially if for any reason the plants cannot be set 
as soon as the land has been prepared, the working should be kept up, at least once 
a week. 

In dragging the ground the disk or cutaway harrow may be used upon heavy 
ground, but ordinarily the Acme or springtooth harrow followed by a smoothing 
harrow or weeder will give good results. If the soil is at all cloddy, good results 
will be obtained with the use of clod crusher or roller. 

In this way many of the small weeds which may start will be destroyed, and 
the labor of hoeing and cultivating during the season will be greatly lessened. 
The aid from this is so great that many growers purposely delay the putting out of 
the plants for several weeks on this account only. In the small gardens it will be 
advisable to have the strawberry plats so arranged as to allow the use of the plow, 
as it will do better work than the spade as ordinarily handled, and in much less 
time. Where the area is sufficient to permit the use of a horse, the land should be 
marked off at the proper intervals; these will vary with the method selected for the 
handling of plants. When the matted row is used the distance should be 3% to 4 
feet, the latter distance being preferred by many growers; but when the hill system 
of planting is used, the rows may be as close as 2% or 3 feet, while some growers 
who expect to work the ground both ways, mark the land in squares of 2 feet. 


PLANTS AND PLANTING. 


All strawberry growers are aware that it is only the plants formed by the runners 
that should be used for the new plantation; these have yellowish white roots, and 
can thus be distinguished from the older plants, which have a long stem at the 
lower end of which are black or brown roots (Fig. 1), many of which are dead or 
broken. If plants of good quality, which can be depended upon to give large crops, 
are desired, those selected for planting should have good crowns and well developed 
roots (Fig. 2). As arule, only the first plants on the runners should be used. When 
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Fig. 2. STRONG YOUNG PLANT. Fig,-1. OLD PLANT. 


the plants are allowed to layer freely a large number of weak sets (Fig. 3) are 
produced, and, although these will grow, they give a small yield and the practice, 
if persisted in, will result in the running out of the variety. 
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The best plants can be secured from fields that have been 
grown but one year, and which have not as yet fruited. The 
practice of obtaining plants from old plantations, although 
used by many persons, is not a good one, as continued fruit- 
ing cannot tail to sap the vitality of the plants ana the run- 
ners produced by them will not give as good results as those 
from young plants. Whatever method of digging the plants 
is used, whether by spade, fork or potato hook, care should 
be taken that they are not exposed to the drying action of 
the sun or wind, and as soon as dug they should be placed 
in baskets. boxes or bags, and after beings moistened should 
be put where they can be kept fresh and prevented from 
wilting. 

Dealers in strawberry plants, when picking up the plants 
after they have been dug, generally remove the dead or 
diseased leaves and runners, and at the same time straighten 
out the roots and the remaining leaves. The plants are 
then tied in bundles or packed in baskets or boxes. Some- 

Fic. 3 times the operation of trimming and bunching the plants is 
WEAK TERMINAL PLANr. not done in the field as it is found easier to do 
this in a packing shed, or other place, where the work 
can be done in the shade and the danger of the wilting of the plants lessened. 
Even though one is merely digging a few plants for home use, the removal of the 
leaves and runners and the straightening out of the roots should not be neglected. 
Sometimes the setting of the plants is necessarily delayed until late in the season, 
when, if the air happens to be dry, there will be great danger of the wilting and 
perhaps the killing of the plants from the heat and dryness of the soil and air. 
Under these conditions it will be advisable to cut off the leaves except one or two: 
of the smaller ones, as by thus reducing their surface the evaporation will be 
lessened. When plants have been purchased and have become dry or heated in 
the bundles, it will be advisable to untie the bundles and either place them in 
water up to the crowns in some cool shady place, or to heel them in, so that the 
soil will be in contact with roots of each plant, in moist soil where they can be 
shaded and occasionally sprinkled. In a few days the plants that have not been 
killed will recover, and it will be possible to throw out those that have been spoiled. 
In this way the labor of planting will be lessened and there will be no vacant places. 
in the rows from the use of injured plants. 

While it will not be best to pursue this course when large areas are to be set, any 
ohe having a small plantation will find it advisable to put out the plants when the 
condition of the soil and atmosphere favor their growth. If they can be set just 
before a shower, or as soon as the ground is in suitable condition afterwards, their 
growth will generally be assured. Some go so far as to recommend the digging 
of the plants in the early morning, keeping them in a cool, moist cellar until late in 
the afternoon and then putting them out. Where this can be done there is un- 
doubtedly a benefit from it, as the plants will contain much more moisture in the 
morning than when they have been exposed to the heat of the sun during the day, 
and by planting them in the early evening they will be less likely to wilt the 
following day than when the planting is done in the morning. 

When the plants are being set, equal care should be taken that the roots are not 
exposed. If the soil has been so worked that a dust mulch has been provided, the 
soil that will be in contact with the roots will ordinarily have a sufficient amount of 
moisture, and watering will not be necessary, but, should the soil be dry, a pint or 
so of water should be given each plant before the planting has been completed; 
this will permit of the drawing of dry soil about it after the water has soaked in, 
and the baking of the soil about the plant, which otherwise might happen, will be 
prevented. In setting the plants a spade, dibble or trowel may be used, and if the 
work is properly done there will be little difference in the result secured. When 
the dibble or spade is used, a cut is made in the ground to the depth of 6 or 8 
inches, and the soil is pressed back in either direction by a side movement of the 
handle; in the opening thus formed the roots are placed, care being taken that they 
are not cramped and that they are so spread out that the soil can be brought in 
contact with each of them. When large plants, with a thick mat of roots are used, 
this is particularly necessary, as otherwise the soil would only be in eontact with 
a layer of roots upon the outside of this bundle and the inner roots will become 
dry and the plant will wilt. There is also considerable danger of loss if at- 
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tention is not given to the depth at which the plants are set; they should be at 
such a depth that the bud will be just above the surface (ig. 4 ¢), as if deeper 
than this there will be danger that, especially on heavy soil, the bud cannot make 


‘its way through the soil (Fig. 4 b), while if not deep enough (Fig. 4 a) a part of the 


Fig. 4. DEPTHS FOR PLANTING; @, too shallow; b, too deep; ¢, just right. 


roots will be exposed and the plant will be very likely to dry out. If placed, 
perhaps, a quarter or half inch deeper than it grows in the field, this will be 
sufficient to allow for the settling of the plant and will leave it in about the right 
position. In planting with the trowel the same method may be used as with the 
dibble or spade, but with a few plants many think it will pay to take somewhat 
more pains with the planting; a large hole is dug and in the bottom of this a 
conical elevation is left, around and upon which the roots are spread. 

After placing the plants at the right depth, the soil is pressed against them with 
the dibble, or hands, so that it will be in close contact with the roots, and the suc- 
cess of the planting will be increased if the feet are used to assist in packing the 
soil; pressure upon one side will generally suffice, but if the soil is sandy a foot 
may be placed at either side of the plant. The continued and repeated pressure with 
the feet about the plant, as practiced by some, is not advisable. 

When the mound system of planting is used, the soil is drawn into the hole with 
the trowel and is firmed about the plant with the hands and feet. Some persons 
object to the use of the dibble in planting strawberries, and their objections can be 
well-sustained against the ordinary round dibble, or pointed stick, but the form 
used by most planters consists of a flat piece of steel or wood, 3 or 4 inches wide 
and nearly a foot long, which is pointed and with thin edges and provided with a 
D-shaped handle; with this a broad opening, something like that formed with a 
spade can be made and into this the roots can be spread. A man accustomed to 
the use of this tool will set nearly as many plants in well prepared soil, as two 
men when spades are used. 

The distance between plants will depend somewhat upon the variety and also 
upon the method of cultivation. For the matted-row system, with varieties that are 
common, and that do not make many runners, the distance may be from 12 to 18 
inches, but with new and choice varieties and such kinds as layer freely, intervals 
may be increased to two or even three feet. In hills, however, some growers, as 
mentioned above, set the plants two feet each way, while others have the rows 
three feet apart and the plants 12 to 15 inches apart in the rows. 

Where the plants are in a small garden in which the cultivation is by hand, many 
prefer to grow the plants in beds. The plants are set about one foot each way 
and are kept in hills; four or five rows are grown and then a space of two or two 
and one-half feet is left for a walk, beyond which other beds are planted in a 
similar manner. With rich, moist soil this method gives excellent results in a 
small garden, 


THE FALL PLANTING OF STRAWBERRIES. 


Although not to be generally recommended, the fall planting of strawberries can 
sometimes be used with good results, but in order to succeed, special pains must 
be taken both with the soil and plants. In the states farther south, where the 
seasons of growth will be considerably longer, this method of growing strawberries 
is preferred to planting in the spring. In seasons when the weather is moist during 
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August and September, very good results can be obtained in Michigan, but if 
drought prevails there is danger of a check to the plants, and this will result dis- 
astrously. Upon soil that will not suffer seriously from drought, or where water 
can be applied, the fall setting will give good results. As the season of growth 
will be comparatively short at best, the soil should be thoroughly prepared and 
enriched. In order to promote a rapid growth the use of a small amount of some 
soluble fertilizer rich in nitrogen will be advisable. The plants should be of 
some strong growing variety that will furnish large crowns and that are adapted 
to hill culture, and only the strongest and best should be selected. It will be 
advisable to use either pot plants, or to take the best runners that form, and set 
them close together in some spot where they can be shaded and watered. If placed 
about four inches apart each way they will develop strong roots, and when the 
ground has been property prepared, they can be transplanted with but little check 
to their growth. The soil in which they are started should be of such a nature 
that they can be taken up with a ball of earth upon their roots. Unless water for 
irrigation is at hand, the planting should be delayed until the ground has been well 
moistened by rain, but if possible the planting should be done before the first of 
September. Good results, however, can be secured if the plants are set out by the 
middle of September. The rows should be from 2 to 2% feet apart and the plants 
ten inches in the rows. Even though the ground has been well enriched, it will be 
advisable to mulch the plants by spreading decomposed manure along each side of 
the rows. Under these conditions a good growth will be secured and the plants 
will make strong crowns before winter. The ground should be occasionally worked 
during the fall and up to the time of freezing weather, so that it will be entirely 
free from weeds. The ground should then be mulched, and in the spring receive 
a shallow cultivation. It will be desirable to replace the mulch before the blossoms 
have opened, and unless the winter mulch is sufficient to cover the ground so as to 
keep down the weeds and conserve the moisture, an additional amount should be 
employed. 

This method of strawberry culture is not recommended for the general planter, 
but for the amateur and for the home garden, especially where the starting of a 
new plantation was neglected in the spring, it certainly is worthy of trial. How- 
ever, as stated in the beginning, good results should not be expected, except under 
the most intensive cultivation and where the growth of the plants is not allowed to 
be checked. As the plants are grown in hills, the fruit will be of large size, and 
where an increased price can be obtained for fine fruit, the results will be satisfac- 
tory for market purposes. 


VARIETIES. 


In selecting kinds for home use it is always desirable to include a sufficient 
number to provide a succession throughout the season, and there will be less oec- 
casion to consider firmness among the qualities to be desired than when they are 
grown for market purposes, but even more attention should be given to the flavor. 
While the hardiness and productiveness of the plants will always be the most im- 
portant consideration, this characteristic even may be slightly sacrificed to pro- 
duce varieties of high quality; regularity of form and a pleasing color will be de- 
sirable whether the varieties are for home use or market, and while the size should 
at least be medium, for home use, varieties that grow a large or very large sized berry 
will bring the most money for market varieties. Asa rule, the very large sorts are 
less regular in form and of inferior quality to the varieties that are medium sized. 

The accompanying report upon the varieties grown by this department last sea- 
son gives lists that have been thoroughly tested in various parts of the State, and 
will be found generally adapted to the purpose for which they are recommended. 
Each year a large number of varieties are introduced which may have shown 
valuable characteristics upon the grounds of the originators, but comparatively few 
seem to be adapted to general cultivation, and for this reason we do not recommend 
the extensive planting of new kinds. 

A few years ago the very early varieties generally brought a good price and it 
was found profitable to place these kinds upon a warm soil in order to hasten the 
maturity, but in recent years the southern berries have been brought in so freely 
that the price is little, if any, higher than can be obtained later in the season, and 
as the extremely early sorts are less productive than later kinds, their use in market 
plantations has for the most part been given up, except in sections where the south- 
ern berries have not found their way. Especially in the middle and northern part 
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of the State the planting of late kinds has been found quite profitable, as they 
could not only be shipped to the south where they would bring a good price, as there 
will be no local competition, but shipments to points in Northern Michigan and in 
Minnesota also brought good returns. 

By the proper selection of soil and location a considerable range of season can 
be secured, as early kinds upon a light soil and southern exposure will be 
hastened in ripening, while late sorts upon a heayy soil with a northern slope will 
be somewhat retarded and a season covering four or five weeks can sometimes 
be secured in this way. 


PERFECT AND IMPERFECT FLOWERED VARIETIES. 


The flowers of many varieties of strawberries possess no stamens, and, if these 
kinds are planted by themselves, the fruit produced will be small, irregular and of 
no value; these varieties are commonly spoken of as pistillate, or imperfect flowered 
(Fig. 5). There are also a large number of varieties that in addition to the pistils, 
have more or less small stamens, but, as the amount of pollen they produce is 
small, it will be best to depend upon perfect-flowered kinds (Fig. 6) to fertilize 
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Fig. 5. IMPERFECT STRAWBERRY Fig. 6. PERFECT STRAWBERRY BLOS- 
BLOSSOM ; ~p, pistils. SOM: p, pistils; s, stamens; p and s do, 
magnified. 


them. In some seasons they may develop ali that will be required, but in others 
some varieties may produce an amount so small that it will not suffice to fertilize 
the pistils. Aside from the fact that varying amounts of pollen are produced by 
different varieties and that in the same variety it changes from year to year, it also 
happens that the amount required for the proper fertilization of the ovules varies 
in different years, as when the weather is warm and pleasant a much smaller 
quantity will suffice than when it is cold and wet. Still other varieties have a con- 
siderable number of strong stamens that produce large amounts of pollen, and if 
the pistillate, or nearly pistillate kinds are grown, it will be advisable to have at 
least every fifth row of these strong staminate kinds that flower at the same time. 
Some growers living in sections near the lakes where the air is moist, and where 
fogs prevail, find that in order to secure perfect fertilization of pistillate varieties, 
it is well to have every third row of some variety that produces a large amount of 
pollen. 

While it does not hold true in all cases, careful examination of the list of pro- 
ductive varieties of strawberries will show that imperfect-flowered kinds are as a 
rule rather more productive than those with perfect flowers, which has been 
ascribed to the fact that the staminate kinds have exhausted themselves, in part at 
least, in the production of the pollen, and are consequently able to develop but a 
comparatively small amount of fruit. However, as the rule does not hold true in all 
eases, the merits of the individual varieties should be considered in making the 
selection. 


CULTIVATION AND CARE. 


Unless rains fall immediately after the plants are set, the cultivator should be 
started, and from this time until the middle of August, the land should be worked 
at least once a week whenever it is in a suitable condition; if the season is dry 
two or three times a week would not be too much. Hspecially if the soil is heavy 
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and the season moist the cultivation during the spring may be comparatively deep, 
but within a very few weeks the roots will have so extended themselves that they 
will occupy the entire space between the rows, and if the deep cultivation is con- 
tinued, the roots will be injured and the growth of the plants checked. Ordinarily 
if the ground is worked to the depth of 1% or 2 inches after the first month, the 
best results will be secured, as it will be amply deep to destroy the weeds and 
conserve moisture, and it will not injure the roots. While cultivators with some- 
what wider shovels may be used during the spring, after the weather becomes dry 
those with spike or, at least, very narrow teeth, should be used. Some have recom- 
mended the use of weeders for cultivating strawberries, but while they get over the 
ground quickly and leave it in an excellent condition, they loosen many of the 
plants, even though they do not break them off, and it is not advisable to run them 
over rows. However, when the land has been carefully marked and the plants 
set in straight rows, weeders can often be used with good results, by first remov- 
ing such of the teeth as would touch the plants, and when weeders are made with 
removable wings they can be so narrowed down that they will work between the 
rows, and then form an excellent substitute for cultivators. 

The ideal method of cultivating strawberries is to have the land at all times in 
about the condition it would be if worked with a garden rake, and this can only 
be secured when tools with narrow teeth are used. If the soil is inclined to bake, it 
will often be advisable to break the crust that forms about the plants after a rain, 
and during the season it should not be neglected whenever necessary to keep down 
the weeds and prevent the formation of a crust. As a substitute for the hoe, a 
light potato hook is recommended, as this can be used to work closely about the 
plants without danger of injuring them, and will leave the surface in better condi- 
tion than the hoe. 

During the first season the plants should not be allowed to bear fruit, and as 
soon as the blossom stalks are large enough to permit of its being done readily, 
they should be broken or cut out. Where the plants start to form layers in large 
numbers, early in the season, it will be advisable to remove them. This may be 
done with a hoe, or with some of the cutters made for the purpose. The rolling 
cutters that are attached to a cultivator frame will remove some of the runners, but 
do not do it thoroughly, and their use is seldom satisfactory. 

After the middle of July plants that are to be grown in matted rows are allowed 
to layer, and ordinarily no attention is paid to assisting them, but if the season is 
very dry, and few runners are formed they may be layered by hand. Some growers 
also find it advisable to layer the plants by hand, and thus distribute them so that 
the ground will be occupied to the best advantage. When the plants are two feet 
apart, two runners are layered at either side of each original plant, so that they 
will form a square with the old plant in the center. The other runners are re- 
moved and the plants are allowed to thicken up and give nearly as good results as 
ean be obtained from hill culture. 

The growers who plant so as to work the ground both ways, and still wish to 
grow the plants inymatted rows, are only able to keep up this practice until about 
the middle of July, and after that work the land in one direction only. In this 
way the runners are distributed lengthwise of the rows, where they soon become 
layered. It will generally be best to restrict the width of the row to eight or ten 
inches. 

The care of plants to be grown in hills will be much the same except that 
throughout the season all runners are cut off as soon as they appear, and as a re- 
sult a number of crowns will be formed by each plant and the plants will so 
thicken up that they will occupy a space a foot or more in diameter. 


MULCHING. 


Especially upon land where the plants are likely to be heaved by its freezing and 
thawing during the winter, the use of a mulch will be advisable, and for the 
hill plants it should seldom be dispensed with upon any soil. On light soils there 
will be comparatively little injury to plants grown in matted rows, and the use 
of a mulch as a winter protection will not be necessary, although if material can 
be readily secured, its nse even then will be advisable. It will generally be best to 
defer the spreading of the mulch until the ground is frozen. The materials used may 
be such as can be readily secured and that are free from the seeds of grass, weeds, 
ete. If it can be obtained, a mulch of marsh hay will be desirable, but straw 
answers very well. Where forest leaves can be easily secured they may be used 
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between the rows of plants, but are not advisable upon them, as they pack down too 
closely. If they are used, a thin covering of straw will be necessary to hold them 
in place and to cover the plants. Where the land has not been properly enriched, 
some think it advisable to put on a liberal dressing of stable manure, which will 
also answer as a mulch. This should be thoroughly decomposed, as otherwise 
there will be trouble from the growth of seeds of grass and clover. Corn stalks 
also make a clean mulch, but are rather unsightly. The amount of mulch that 
should be used, should depend somewhat upon the method of handling the plan- 
tation the following summer. If the ground is not to be cultivated before the crop 
is gathered, the covering should be thicker than when cultivation is to be given. 
When the mulching material is abundant, it may be used to the depth of three or 
four inches, except over the plants, where it should be only thick enough to merely 
cover them. A mulch of this thickness will not only prevent winter injury, but 
it will serve to keep.the weeds down during the summer, as well as to hold the 
moisture. If the land is to be worked in the spring, a depth of two inches or 
barely enough to prevent injury from freezing will be sufficient. Some growers 
who are able to secure a good price for their fruit late in the season use an extra 
thickness of mulch in order to delay the fruiting period. By planting upon a hill- 
side sloping to the north, and by leaving the plants covered as late in the spring as 
possible, considerable difference may be secured. However, care must be taken 
not to leave the mulch over the plants too late, as they start into growth under the 
mulch, and the blanched tender shoots are easily injured, either by frost or by the 
sun, when uncovered. It is often recommended to apply a heavy mulch and leave 
it on in the spring to defer the starting of the plants, and thus render them less 
likely to be injured by the frost, but except upon a north slope there is great 
danger of the late and thick covering doing more harm than good. 

Ordinarily it will be found desirable to remove the mulch directly over the plants 
as soon as growth has started. If the ground is not to be cultivated this may be 
placed between the rows and allowed to remain undisturbed until the crop has 
been gathered. Oftentimes if just the right thickness of mulch has been used over 
the plants, it need not be disturbed at all, as the plants will find their way through 
it. and the mulch will both aid in keeping the weeds down and prevent the baking 
of the soil among the plants. If the field was kept free from weeds the first season, 
they should give little trouble previous to the ripening of the fruit, but if any large 
weeds appear, they should be pulled or cut out. 

Where a mulch is not used, and especially if the land has not been properly 
treated the first year, it sometimes becomes necessary to work the ground in the 
_ spring in order to keep it free from weeds. If this becomes necessary, the cultiva- 
tion should be given as early as possible, and should not be kept up after the plants 
are in blossom. Where the hill plants have not been mulched there will be even 
greater necessity for spring cultivation. Some growers dispense entirely with the 
mulch, but even though it is not used in the fall, the best fruit will only be secured 
when the plants are mulched, and if they are not mulched in the winter, it should 
be applied in the spring before the fruit has set. It will not only keep the berries 
clean, but it will be of great value in conserving moisture if the season is dry. 
Many growers who mulch in the fall find it advisable to cultivate their plants, 
however, in the spring and to do this the mulch must be taken off and again re- 
placed after the cultivation has been given. By throwing the mulch from four or five 
rows together it can be done with but little labor. 


PREVENTING INJURY FROM FROST. 


Although Jack Frost is continually showing freaks, the injury that is done to 
the blossoms can be greatly lessened if proper care is taken to secure a location 
with thorough air drainage which can be best obtained on an elevated rolling site. 
While this is quite essential in the interior of the State, less attention need be paid 
to it near the lake shores and along rivers. When the air is well charged with 
vapor the injury from frost is greatly reduced, and where water is available, a 
crop can often be saved which would otherwise be destroyed, by sprinkling the 
plants just at night, or, better yet, very early in the morning, when the temperature 
drops to 32 degrees. With a supply of hose and an ordinary lawn sprinkler a con- 
siderable area can be covered. When the plants have been mulehed during the 
winter, this material may be placed over the plants when a frost is expected, and 
if the temperature does not drop too low, the blossoms can thus be saved, but if 
the frosts continue for a number of days there is a probability, that unless the 
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covering is removed during the day, the plants will be softened, and when the 
covering is finally taken off the danger of injury will be increased. 

While many attempt to delay the blooming of the varieties in order that the 
danger of frosts might be lessened, by leaving on the winter covering late in the 
spring, a few have gone even farther and have covered the plants with a thick 
layer of ice, a covering of straw being placed over this to delay the melting of the 
ice, and as a result the blooming, as well as the ripening period, will be somewhat 
later: 

Where one has large areas and water for irrigating or sprinkling is not at hand, 
a smudge of some kind may be used that will make a thick smoke. This will settle 
over the beds and prevent the radiation of heat, and lessen the danger from frost. 
Upon still nights, when the danger of frost is the greatest, the most marked results 
can be secured. While various materials have been burned to produce the smudge, 
the best results have been obtained from piles of straw over which coal tar has been 
poured. While they should be closer together on small areas, the distance between 
the piles need not be less than 75 or 100 feet for a field of a number of acres. If 
the materials are prepared and distributed when frosts are to be expected, it will 
be a simple matter to fire them about two o’clock in the morning. If at that time 
a thermometer near the ground in the field shows a temperature of 37 degrees, or 
less, and if the conditions seem to favor its dropping still lower, it will be advisable 
to fire them. 


IRRIGATION. 


There are few locations where strawberries are not each year more or less in- 
jured by lack of moisture in the soil, and where water can be readily secured for 
irrigating purposes, the expenses of applying it will be well repaid. Oftentimes 
a single application made when the fruit.is about one-half grown will double the 
yield, and occasionally a crop will be saved, which would otherwise be lost. Al- 
though its use is of less value during the first season’s growth, it will often be found 
desirable when the weather is dry, to make an application in order to promote the 
growth of the plants. Some growers have received good returns where water 
has been pumped by windmills, steam or gasoline engines, but few would care to 
go to that expense. However, there are some locations where water can be taken 
from a stream and turned upon the land, and there will be no question but what 
irrigating can be made to pay. The water should be carried in furrows between the 
rows, and applied in sufficient quantities to cover the surface to a depth of one inch, 
which will require about eight hundred barrels per acre. It is in the home garden, 
however, where irrigation can be used to the best advantage in Michigan; as the 
water supply for the house or barn can generally be used for irrigating. If suffi- 
cient pressure can be secured, it will be best to make use of lawn sprinklers, which 
can be moved over the beds so as to thoroughly wet down the soil. If the land 
is thoroughly mulched a single watering will last for several days, and perhaps 
will be all that will be required. If the needed pressure cannot be secured, and 
particularly if the water supply is limited, it will be advisable to make use of sub- 
irrigation. By placing a line of drain tile below the surface, a strip from ten to 
twenty feet can be watered. If to be left permanently the line should at least be 
below the reach of the plow, and in case the land requires under-draining, the tile 
may be so arranged as to answer for both purposes. The depth should then be not 
less than 21% feet, and the tile should be laid as nearly level as possible, and yet 
give a fall towards the outlet. When required for irrigating, the lower end of the 
tile can be closed and the drains flooded from the highest point. If merely needed 
for the strawberry crop, a temporary system of tiles may be laid. If put in before 
the plants are set, they should be covered at least four or five inches to be below 
the reach of the cultivator, but oftentimes the necessity is not recognized until 
about the time the fruit is ripening, and then it will be sufficient if the tiles are 
barely covered. Care should be taken to have the lines of tile practically level for 
lengths of less than one hundred feet, and beyond this the slope should be very 
slight. Where the tiles have a greater slope the water rushes to the lower end and 
breaks through to the surface. When properly arranged the water should enter 
the tile only as fast as it soaks through the joints. In this way the tiles will be 
kept full and the water will be very equally distributed throughout the length of the 
tile. While smaller or larger sizes might be used, a three-inch common drain tile 
will give the best results. As most tiles are slightly curved in burning, by placing 
them with their rounded sides uppermost, a small crack will be left on the under 
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side of each joint, and if care is taken that these openings are of about the same 
size, the water will be very evenly distributed. When the plants are set in narrow 
beds, a single line of tile along the center will suffice, but the best results will be 
secured if the water is not required to spread more than six or eight feet each way, 
although upon some soil a much wider distribution can be obtained. Several lines 
of tile may be connected so that they can all be filled from one point, but ordinarily 
the best results will be secured if the lines are independent, and each is fflled from 
the highest point. A very small stream of water through a garden hose will supply 
a line one to two hundred feet in length, and after having adjusted the flow, it will 
require no attention until the ground has been thoroughly wet down. As the water 
will be applied beneath the surface there will be much less loss from evaporation, 
than when furrows are used and consequently it will be more economical of 
water, and will permit the covering of a considerable area through a small supply 
pipe with but little attention. Under the same conditions the use of furrows would 
not give nearly as even distribution and would require constant attention. 


CLEANING OUT THE OLD BEDS. 


As a rule when the beds have been well cared for and are free from grass and 
weeds, it will be advisable to keep them for a second crop. Especially if the 
plants have been attacked by insects or fungi, good results will be obtained from 
burning over the beds” To do this it will be necessary to have a supply of dry 
material, but the mulch will generally provide a sufficient amount. In order that 
the old strawberry leaves may be burned, a mowing machine should be run over 
the beds a day or two before the burning is to be done, and if there is a large 
amount of mulch that has become packed closely together, it should be loosened 
with a hay tedder or fork, as otherwise it will burn so slowly that there will be 
danger of its injuring the crowns of the plants, and if the amount is very large a 
part of it should be removed. The amount that is required is the least that will 
suffice to induce the fire to run over the entire bed. While a high wind will not be 
necessary, or desirable, the burning should be done when there is at least a gentle 
breeze that will carry the flames over the bed. Upon a still day there is danger 
that it will burn so slowly as to injure the plants. 

In cleaning out the weeds and surplus plants, the use of a plow will be advisable, 
if the space permits. Furrows should be run upon each side of the rows, throwing 
the soil away from the plants so as to leave strips four or five inches wide. By 
means of a hoe the plants should be cut away so as to leave one of the young plants 
for each foot of the row; grass and weeds should at the same time be cut out. If 
the land is not fertilized decomposed manure or commercial fertilizers may be 
seattered along the rows and the furrows worked down with a cultivator. 

For the rest of the season, the care should be the same as for a young plantation, 
and by winter young plants will have formed so that it will have much the same 
appearance as a bed set in the spring. While some growers allow the beds to fruit 
for a third year, the results will as a rule, not be as satisfactory, as will be obtained 
from young plantations. On the other hand some varieties like Gandy do not get 
fairly established the first season, and the second and third crops will be larger 
than the first. 


INSECTS AND DISEASES. 


Ordinarily the strawberry is comparatively free from the attack of insects, and 
little attention need be given to them. When the plants are set upon recently 
plowed sod land, there is danger from white grubs and cut worms, but if, as is 
commonly practiced, strawberries are not placed upon land that has had sod upon 
it within less than two years, there will be little loss from this source. 

Where cut worms are troublesome, they can generally be destroyed, if after 
fitting the land for the strawberries, freshly cut clover that has been soaked or 
sprayed with Paris green, or arsenic water is scattered in small bunches at 
intervals of six or eight feet each way. 

For two or three years injury has been reported from the work of the straw- 
berry leaf-roller in various parts of the State. The larvae of these insects draw the 
leaves about them and feed upon the foliage, causing it to turn brown and become 
dry. Late in June they enter the pupa state, from which they emerge as moths 
in about ten days and deposit eggs for a second brood. The second brood of the 
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larvae attain maturity the last of September or the first of October, but do not ap- 
pear as perfect insects until the following spring. 

After the insects have drawn the leaves about themselves it is difficult to reach 
them with any application, but in sections where trouble is feared from these in- 
sects in new plantations, the plants should be thoroughly sprayed with Paris green 
or arsenic about the middle of June, and the applications should be repeated once 
in ten days up to the middle of July. The Paris green should be used at the rate 
of one pound in 150 gallons of water, and lime should be added to prevent injury 
to the foliage, and to hold the poison so that it will not be washed off by rains. If 
in spite of the spraying it is found that the insects have passed into the pupa form 
the leaves should be picked off if the numbers are not great, or a heavy roller may 
be passed over them. Although this will not destroy all of the insects, it will crush 
large numbers of them. About the first of September before the second brood is 
hatched, another application of the poison should be made, and followed by two or 
three more at intervals of ten days. IFrequent repetition of the spraying is neces- 
sary, as new leaves are constantly appearing, and if they are not covered with the 
poison the insects which feed upon them will escape to start a new brood. It will 
not be safe to use the poison during the fruiting season of the second year, but as 
soon as the crop has been harvested steps should be taken to destroy the larvae, 
whether the plants are to be kept for a third year or not. This can be done by the 
thorough burning of the leaves as recommended above. Some persons have thought 
that if the plantations are not to be kept for another year it would suffice to plow 
up the bed, but this is not sufficient to destroy the larvae, and many of them would 
complete their development and come forth as moths to deposit their eggs upon 
neighboring plantations. In September when there is danger of a second brood, the 
plants should be sprayed as recommended for the first year. 

The treatment above recommended is, of course, rather expensive, but in sections 
where the leaf roller has become as numerous as it is in various parts of Southern 
Michigan, something of the kind must be done if a crop is to be secured, and 
especially if the insects have not previously appeared in a section, but are found 
upon plants that have just been purchased, the danger of injury is so great that a 
considerable expense would be warranted in exterminating them. When plants 
are purchased they should be carefully examined, and if leaves that contain small 
larvae or chrysalides are found, they should be carefully picked off and burned, and 
the plants dipped into Paris green for a length of time sufficient to permit it to 
penetrate to all parts. 


THE STRAWBERRY WEEVIL. 


Although not generally common, a small insect known as the strawberry weevil 
has done considerable injury in some sections by feeding upon the pollen of perfect 
flowered varieties, thus not only preventing them from fruiting, but rendering the 
fruit of the imperfect-flowered kinds of no value. In sections where the weevil 
is at work the strawberries will need attention while in bud, or the crop will be a 
failure. M. Nelson of Menominee, Michigan, who has been considerably troubled 
with these insects, has invented a machine for the burning of sulphur and blowing 
the fumes upon the plants, and finds it a sure remedy. Of the ordinary remedies 
nothing will be found of more value than Paris green and lime water sprayed over 
the plants, but in order to have the treatment effectual, a second application at 
the end of three or four days will be advisable. The application of the water 
should be made before the buds open, as it will be of little use against the larvae. 
The perfect insect deposits its eggs inside of the flowers before they open, and, and 
then punctures and cuts the flower stems so that they drop to the ground. The 
flowers remain closed and the larvae developing inside feed upon the pollen. Care 
should be taken not to apply poisons after the fruit has set. While in some cases 
there is undoubtedly considerable benetit from the poison, it is likely that the 
lime sprayed over the plants acts as a deterrent. and has perhaps an even greater 
benefit than the poison. In the case of varieties that are injured by the leaf 
blight, Bordeaux mixture should be submitted for the lime, as it is a fungicide, and 
will both serve to destroy insects and prevent the spread of the disease. 


THE STRAWBERRY LEAF BLIGHT. 


While subject to the attack of but few diseases, nearly all varieties of straw- 
berries are more or less injured by the fungous disease commonly known as straw- 
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berry rust or leaf blight. This attacks, not only the leaves, but the fruit stalks and 
the calyx, or husk, about the berries, and the injury is then so severe that the 
crop fails to ripen. It appears first as a purplish spot upon the leaves, but as 
this enlarges the center becomes brown, and finally white. .f these spots are 
numerous upon the leaves, the tissue finally dries out and the entire leaf will be 
destroyed The injury is even more severe when upon the fruit stems, as a very 
small spot will be sufficient to girdle them, and the shrivelling and drying of the 
fruit will follow. 

There is a marked difference in the susceptibility of the different varieties to 
attack by this disease, and in selecting varieties for planting those that are the 
least subject to attack should be chosen. Some of the kinds that when free from 
a disease are very productive become almost worthless when the conditions fayor 
the development of the fungus. When grown under conditions that favor a normal 
growth, and when they are not subjected to a check, even the kinds that are most 
subject to injury frequently escape. Experiments have frequently shown that all 
varieties can be kept practically free from the attack of this disease if properly 
sprayed with Bordeaux mixture. In setting out a new plantation care should be 
taken to obtain plants that are practically free from disease, and all leaves that 
show signs of an attack should be removed and burned. As there may be spores 
of the disease upon the remaining leaves, it will be well to dip the plants into 
Bordeaux mixture, and after they have been set in the field, after a week or ten 
days, they should receive a spraying with the same material. One or two 
other applications at intervals of two weeks will also be advisable, and still an- 
other should be made about the first of August in case diseased leaves can be 
found at that time. The following spring the plants should be sprayed as soon as 
growth has started, and a second application should be made after the flower buds 
have formed, but before they open. As noted above, the use of Bordeaux mixture 
at this time will have a marked effect against the strawberry weevil, especially 
if Paris green is added. This treatment will ordinarily carry through the varieties 
that are most subject to the attack of leaf blight without serious injury. If the 
plantation is to be kept for another year, it will be well to burn it over, and to 
spray as soon as the new leaves have formed. 


A BACTERIAL DISEASE OF THE STRAWBERRY. 


Although it does not cause much trouble in Michigan, we have received a number 
of specimens of plant affected with some form of bacterial disease. These were 
from soils that had been enriched with nitrogenous fertilizers and contained a large 
amount of humus, and the diseased condition appeared after periods of warm, 
moist weather. The conditions under which the disease proves troublesome will 
point out the preventive remedies, but if the disease makes its appearance in a 
plantation, it will be well to at once remove and burn the affected plants. Gare 
should be taken in putting out a new plantation to obtain healthy plants. Land in 
which the disease has appeared should not again be used for strawberries within 
several years. 


\ 


NOTES ON VARIBNTIES. 


For a number of years this department has issued bulletins, giving the results 
of its trials with a large number of strawberries. An attempt has been made to 
keep the collection as complete as possible by the addition each year of the new 
varieties that are placed upon the market. We have also attempted to secure all 
hew and promising seedings from the originators before ever placed upon the mar- 
ket in order that the public might be informed as to their value. Comparatively 
few of the sorts thus obtained have been deemed worthy of general introduction, 
and after trying them two or three years they have been dropped from our lists. 
Such varieties as seem to have merits that will make them worthy of planting, 
either for home use or for market, have been retained and if especially worthy have 
been put out in numbers sufficient to afford a thorough test. In order that we might 
be still better informed as to the yalue of the varieties for planting in different 
parts of the State, we have each year selected a number of kinds that are highly 
recommended and that to us seem to have some merit, and have sent a dozen plants 
of each kind to fruit growers in different parts of the State. In selecting these an 
endeavor has been made to place the plants in the hands of parties who will give 
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them at least ordinary good care, who will note the results and report upon the 
varieties after they have fruited. While many of the kinds thus sent out have 
shown no valuable characteristics, others have given excellent satisfaction and as 
a result of the distribution we have not only assured ourselves of the value of the 
varieties, but have distributed the plants. In the tests that have been made at 
the Station we have endeavored so far as possible to put the plants under about the 
same conditions that they would find when in the hands of ordinary growers. Our | 
soil is but poorly adapted to fruit culture, and varieties that succeed here should 
do even better in commercial plantations. The land that we have used has been 
fairly well manured with stable manure. This has been applied broadcast in the 
fall and turned under. In the spring, after the land has been properly fitted, it has 
been marked into rows 314 feet apart and the plants are set at intervals of eighteen 
inches. Twenty-four plants of each variety are used, as a rule, although when the 
new kinds are sent to us for trial the number received is frequently only twelve. 
In order to test the merits of the different kinds under hill and matted row culture, 
we have cut the runners from twelve of the plants and have allowed them to form 
narrow rows upon the others. ‘The plants had ordinary good care during the season, 
were mulched in the fall and the weeds that appeared during the spring were cut 
out, without disturbing the mulch except to remove it from the plants. 

Notes are taken of the dates of blossoming and ripening of the different varieties, 
as well as upon the vigor of the plants, their productiveness, and the size, shape, 
color and firmness of the fruit. In the following table these characteristics have 
been indicated. Instead of writing it out in full, abbreviations are used, the mean- 
ing of which is given at the head of the table. In the text that follows will be 
found descriptions, first, of the varieties that have been fruited but one season. 
This is followed by a description of the varieties that were fruited first in 1897, 
few of which have been commonly tested. At the end will be found descriptions of 
some of the older and better known kinds. In the summary of the varieties, short 
lists of some of the more promising new varieties and others that include the 
better of the old kinds are given. 
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ABBREVIATIONS. 
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BULLETINS 
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The following are new sorts, fruiting here for the first time during the past 
_ Season: 

Arkansas Trayeler.—Plants received from Columbian Grape Co., Kingston, Ohio. 
Perfect flower. The variety seems lacking in vigor and in plant making qualities. 
The berries are large in size, round or broad conical form and of a bright, dark 
crimson color; quite attractive in appearance. The flesh is light, juicy, of fair 
quality and moderately firm. The fruit truss is short and most of the berries lie on 
the ground. Further trial may show the variety to be of more vigorous growth. 

Avery.—Received from Matthew Crawford, Cuyahoga, alls, Ohio. Imperfect 
flower. Many of the plants failed to grow and those remaining are not strong. 
The fruit is of medium size, long pointed or broadly conical in shape and of a 
bright dark scarlet color. The flesh is dark, juicy, of high quality but not very 
firm. The plant and fruit closely resemble Haverland. The variety bore a large 
crop of fruit for the plant growth. 

Bismarck.—_From C. N. Flansburgh, Leslie, Mich. Perfect flower. The plants 
are of rather small, low growth. Berries very large, short, round conical form, 
color, dark crimson. The flesh is dark, of fair quality and moderate firmness. The 
plants did not form many blossoms but all the fruits were uniformly large. A 
promising variety to grow under high culture for large fancy fruits. 

Bryant.—Plants from Birdseye & Son, Middle Hope, N. Y. Perfect flower. The 
plants are of strong, healthy growth. Berries large in size, round or broad conical. 
often irregular in shape, bright dark crimson color, handsome in appearance. The 
flesh is dark, lacking in juice, rather poor in quality, but firm. The variety ranks 
high in productiveness, and the attractive appearance of the fruit, together with its 
firmness, should make it valuable as a market berry. 

Burnett.—Received from Thompson’s Sons, Rio Vista, Va. Perfect flower. The 
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plants are of rather weak growth. Berries large, short, round conical form, color 
bright crimson. The flesh is dark, not juicy, but of high quality. Plants too weak 
to judge the variety. 

Canada Wilson.—Plants received from Birdseye & Son. Perfect flower. The 
berries are very firm, of good form and appearance, but are too small to make the 
yariety valuable for market purposes. 

Carrie.—Plants from Thompson’s Sons. Imperfect flower. Medium in plant 
growth. Berries large, conical in form, and of a dull dark crimson. The flesh is 
dark, somewhat salvy and lacking in quality, while the long form is objectionable 
in a market sort. 

Cobden Queen.—Plants from Columbian Grape Co. Imperfect flower. The plants 


are very strong and healthy. Berries large, round or depressed conical, very regu- — 


lar in form and of a light scarlet. The flesh is usually light colored. As grown 
here the berries are often hollow and lack quality and firmness. ‘The variety made 
an excellent showing in hill culture. 

Dollar.—Plants received from HE. J. Hull, Olyphant, Pa. Perfect flower. The 
plants are of a good healthy growth, but do not make plants freely. Berries large, 
usually long conical in form, and iight bright scarlet in color. Flesh bright, juicy, 
of good quality and firm. Promising in the size, handsome appearance and quality 
of the berry, but scarcely productive enough to rank high as a market sort. 

Evans.—From Thompson’s Sons. Perfect flower. Plants are strong and healthy 
in growth. The berries are usually large, round conical in form and of a light 
searlet color. The flesh is light and lacks juice, but of good quality. The berries 
are too light in color and rather soft, and the plants are unproductive. 

Fountain.—Plants from Slaymaker & Son, Dover, Delaware. Perfect flower. 
Berries large in size, broad conical, very reguiar and even in form. The color is a 
very bright dark crimson. The flesh is dark, juicy and of good quality. The plants 
are productive and the attractive appearance of the fruit, combined with its good 
form, high quality and firmness, make it one of the most promising sorts grown 
here this season. 

Hall Favorite——Received from L. J. Farmer, Pulaski, N. Y. Perfect flower. 
Plants are lacking in vigor of growth. Promising in berry, but the plant growth 
was too weak to properly judge the variety. Further trial is necessary. 

Hatch Experiment Station—Plants are of weak growth and make very few 
runners. Berries very large, sharp-pointed conical in form and of a dark crimson 
color. The flesh is dark, and while not juicy is of high quality and moderately 
firm. In size, ferm and quality of berry it ranks high. The color of the fruit is 
dull. The variety was very productive for the amount of plant growth. 

Herbst.—Plants from J. L. Herbst, Sparta, Wis. Perfect flower. Plants of 
medium growth in matted rows, but quite strong in hills. Berries of medium size, 
large flattened conical in form and of very dark crimson color. The flesh is dark, 


juicy and quite acid. The fruits are firm enough to stand shipment well and are — 


of good color; they ripen unevenly and the under side is green when the top is well 
colored. 

Hilton Gem.—Received from lL. J. Farmer. Perfect flower. The plants are of 
strong, healthy growth, and quite productive. Fruits large, long or round conical 
in form, and of a bright dark scarlet The flesh is bright, juicy, of good quality and 
moderately firm. The fruits ripen somewhat unevenly, but are of good appear- 
anee, and while the variety has some merit, it is not worthy of special prominence. 

Hood River.—From Slaymaker & Son. Perfect flower. The plants are of good 
growth and healthy foliage. Fruit of medium size, short, round conical form and 
dark, bright crimson color; seeds large, yellow and prominent, making the berry 
of very attractive appearance. The flesh is dark, rich and juicy. If the fruits were 
of larger size the variety would be a very valuable one for market or home use. 

Hoosier.—Plants received from Ran Benoy, Matthews, Ind. Perfect flower. 
Plants of very strong, healthy growth. Berries very large, rather long, flattened 
conical or round conical in form: color, dark crimson; flesh dark, rich color, of high 


quality and firm. ‘The fruit truss is large and stout, usually supporting fruit from _ 


the ground. The plants were very productive, the berries large, attractive, of high 


quality and firm. <A variety of much promise. 

Howell No. 2.—Received from E. J. Hull. Perfect flower. The plants are of 
rather weak growth, but the foliage is healthy. Fruits are large, long, flattened 
conical in form and bright dark scarlet in color, flesh very bright, juicy, high quality 
and quite firm. In attractiveness and quality of berry this variety has few su- 
periors, but it was only moderately productive the past season: 
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King Worthy.—Plants from Edw. W. Cone, Menominee, Wis. Perfect flower. 
Plants are of quite strong individual growth, but make few runners. The fruit 
is large, round sharp conical in form and of light, dull scarlet color. The flesh is 
light, of fair quality but quite soft. The color of the berry and its lack of firm- 
ness are against it as a market sort. 

Knight.—Perfect flower. Plants of very strong, healthy growth. Fruit large, 
round or broad conical in form, bright scarlet color, seeds yellow and prominent. 
The flesh is bright, of high quality and firm. Productive. Judging from this sea- 
son’s trial, the variety is worthy a place among the best sorts. 

Little No. 7.—From J. Little, Granton, Ont. Perfect flower. Plants of very 
strong, healthy growth. Berries of medium size, usually round, sharp pointed 
conical in form, color a dull scarlet; flesh bright, good quality and quite firm. The 
berries average too small in size to be valuable for market and their color is not 
attractive. 

Little No. 8—Plants from J. Little. Perfect flower. Plants of good growth. 
Berries of medium size, broad conical in form, and bright crimson in color. The 
fruits are attractive in appearance, of high quality and quite firm, but too few 
are borne to make the variety valuable as a market sort. 

Little No. 40.—Plants from J. Little. Imperfect flower. The plants are of 
excellent growth and the foliage is healthy. The fruits are very large in size, broad 
eonical, very regular and even in form; the flesh is usually light in color, of good 
quality and firm. The productiveness of the variety together with the large size 
of the berry, its attractive appearance, good quality and firmness of flesh make it 
a very promising market sort. The fruits, however, do not color evenly. 

Manwell.—Received from Edw. W. Cone. Perfect flower. Plants of fair growth 
but are not so good plant makers as would be desirable. The fruits are very 
large, broad conical, usually ribbed, and dark crimson in color; the flesh is dark, 
juicy and rich. The plants are productive and the fruit has the qualities necessary 


to make the variety a very promising market sort. 


Maumee.—Plants from Stayman & Black, Leavenworth, Kan. Plants of very 
strong growth and productive. Berries large, round or flattened conical in form 
and bright scarlet color. Promising in plant growth and productiveness, but the 
fruit lacks quality and firmness. 

Mayflower.—Plants received from W. C. Babcock, Bridgman, Mich. Perfect 
flower. The plants are of very strong and healthy growth. The berries are of a 
medium size, long round conical form and of a bright scarlet color. The flesh is 
bright, juicy and of fair quality and moderate firmness. This variety was as early 
as any to ripen and the fruits color evenly and are attractive in appearance. 
Promising as an early sort. 

McKinley.—_From Ellwanger & Barry, Rochester, N. Y. Perfect flower. The 
plants did not get a good start and the growth was not satisfactory. Fruits of 
medium size, rather long pointed conical in form, often with slight neck; color 
dark crimson; flesh dark, bright and of good quality. The berries are much like 
Warfield in size and shape, but the color is not so dark or bright, and the quality 
is better. The plants were fairly productive, but further trial is necessary before 
judging plant growth and productiveness. 

Michigan.—Received from J. T. Lovett Co., Little Silver, N. J. Perfect flower. 
Plants of medium growth. Berries large, round or broad conical in form and 
bright crimson color. The flesh is dark, of a good quality and very firm. This 
was the latest variety, by several days, to ripen fruits. In size, color, quality and 
firmness of fruit, the variety ranks high. If on further trial the plants show more 
vigorous growth it will be a most valuable late variety. 

Mineola.—Plants from Slaymaker & Son. Perfect flower. The plants are of low, 


small growth. Berries of medium size, short round conical form; flesh light, in 


color, soft and rather poor in quality. Very few fruits borne. ‘che variety was of 
little value as grown here this year. 
Morgan Favorite.—Plants from W. F. Allen, Jr., Salisbury, Md. Perfect flower. 


Plants of strong growth and the best foliage in the plot. Fruit very large in size, 


round sharp pointed conical form and bright dark crimson color; flesh bright, juicy, 
of high quality and firm. The variety was productive and but very few small 
berries were borne. The plant and fruiting qualities of this variety are such as 
to make it well worthy of trial for home use or for market. 

Omega._From Thompson’s Sons. Imperfect flower. The plants are of fair 
growth. Fruit large in size. short round conical form, very dark crimson color, 
seeds yellow and prominent. The flesh is bright, juicy and of good quality. In 
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attractive appearance and quality of fruit the variety ranks high. It was but 
moderately productive the past season. 

Patrick.—Received from Edw. W. Cone. Perfect flower. Plants of medium 
growth. Fruit small in size, long or broad conical form, light scarlet color. The 
plants were productive, but the berries were too small. 

Peabody.—Plants from J. Little. Perfect flower. The plants are of excellent 
growth and healthy in foliage. Fruit of medium size, round or broad conical in 
form and bright light scarlet color. Too many of the berries are small, the color 
is not attractive, the quality is poor and the fruit lacks firmness. 

Pet.—Plants received from EH. J. Hull. Perfect flower. Plants are not of strong 
growth and made few runners. Fruit medium to large in size, broad conical form 
anu a bright dark crimson color. The flesh is bright, of good quality and firm. A 
good variety, but seems to have no qualities of special merit. 

Pride of Cumberland._From Slaymaker & Son. Perfect flower. Plants of fair 
growth. Fruit of medium size, round conical form with slight neck, color a bright 
scarlet. The berries are often hollow and the fiesh is mealy and lacking in 
firmness. 

Quality.—Received from M. Crawford. Perfect flower. The berries are as at- 
tractive in appearance as any grown in the plot; are large in size and of the highest 
quality. The plants made but Cus growth and the productiveness of the variety 
could not be determined. 

Ridgeway.—Plants from M. H. Ridgeway, Wabash, Ind. Perfect flower. Plants 
of excellent growth and a good foliage. Fruit large, short, round conical in form 
and a bright crimson color. The plants are productive and the fruits very even in 
form, attractive in appearance, of good quality and firm enough to stand shipment 
well. A variety of much promise. 

Satisfaction.—_From Slaymaker & Son. Perfect flower. Plants of fair growth. 
Berry small to medium in size, round, rather long conical in form, and dark, bright 
crimson color. The fruits are handsome in appearance and have a high, aromatic 
flavor. An excellent dessert fruit, but the berries are too small for a market variety. 

Seaford.—Received from L. J. Farmer. Imperfect flower. The plants of this 
variety were received late in the season and but a small growth was made. The 
berries are very large, long, broad conical in form, color a dark, rich crimson. 
The quality is very high and the berry is quite firm. Further trial is necessary 
to judge growth and productiveness. Under the unfayorable circumstances the 
showing was excellent. A variety of much promise. 

Shyster.—Plants from Thompson’s Sons. Imperfect flower. Plants of very 
strong growth and quite productive. Fruit large in size, broad conical somewhat 
ribbed in form, light scarlet color, quite attractive; fresh bright, juicy, but sour, 
moderately firm. The foliage blighted quite badly and the fruits did not ripen well 
at the tip. 

Star.—Plants from E. W. Reid, Bridgeport, Ohio. Perfect flower. The plants 
are of good growth and have healthy foliage. Fruit large, broad conical in form, 


color light bright scarlet; flesh bright, somewhat mealy, but of good quality. The 


plants were not as productive as could be expected from the good growth and the 
berries are scarcely firm enough to stand shipment well. 

Stevenson.—Received from Edward Stevenson, Stevensville, Mich. Imperfect 
flower. The plants did not make a good growth and many were attacked by blight. 
Fruit small, short, round conical in form and dark crimson in color; fiesh bright and 
of high quality. The berries are too small and the plants lack vigor and productive- 
ness. 

Stone.—From J. Little. Imperfect flower. Plants of very strong growth and 
foliage healthy. Fruit medium to large in size; long conical form, color bright 
scarlet. The fiesh is bright, juicy and of fair quality, but moderately firm. It is 
early in season and the fruits are large for a variety ripening at the period it does. 
It holds out well in length of season though the last fruits are not large. Well 
worthy of trial as an early ripening variety. 

Unnamed.—Received from J. Little. Perfect flower. The plants are of vigorous 
growth. and have a healthy foliage. Fruits very large in size, of broad, long 
conical form, usually ribbed, color a bright scarlet. The flesh is dark, not juicy, 
but of high flavor, firm. The fruit-stem is large and stout, quite supporting the 
fruit from the ground. Very promising because of the vigor and productiveness of 
the plant, and the large size and good quality of the fruits. 

Wetzel._From J. Little. Perfect flower. Plants of good growth. Fruits medium 
to large in size, form short, round conical, color light scarlet. The berries are too 
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light in color and too much flattened in form, while the plants lack productive- 
ness. 

Whitney.—Plants received from BH. J. Hull. Perfect flower. The plants made a 
good growth, but did not set much fruit. The few very large berries borne were 
ribbed and irregular in form and of a bright scarlet color. Most of the blossoms 
failed to set fruit and many of the berries were imperfect. Of little value the past 
season. 

World’s Champion.—Plants from BH. J. Hull. Imperfect flower. Plants of medium 
growth and but moderately productive. Fruit medium in size, round or broad 
eonical in form and dark crimson in color; flesh dark, juicy, but sour. Plants lack 
productiveness and size of berries. 


NEW VARIETIES OF 1897. 


The following sorts were described at some length in the report of last 
season: 

Arrow.—The plants are vigorous and fairly productive of fruits that are high in 
quality. The long narrow form of the fruit is against it as a market sort. 

Bostonian.—Excellent in plant growth, but lacking in productiveness. The fruit 
is of good color and high quality, but many of the berries are small and imperfect. 

Cherokee.—The plants are of fair growth and moderately productive, but while 
the berries are of good quality and quite firm, they are too small to be valuable. 

Dakota.—HExcellent in plant, but while a good crop of fruit was borne, the berries 
were too soft and small to make it a good selling variety. 

Fremont.—The plants are of very strong growth and productive. The berries 
are of good form, fine appearance and good quality, and the crop holds out well in 
season. If the fruits were a little larger the variety would rank well up with the 
best. 

Gen. Fifer—Has developed no qualities of special merit. 

Gertrude.—The plants are of good growth. Few berries were borne and most of 
those were small and imperfect in form. Of little value as grown here for two 
seasons. 

Giant.—The plants were of stronger growth and more productive than last 
last season. The fruit is attractive, of good quality and firm. It seems worthy of 
extensive trial. 

Glen Mary.—Planis of good growth and healthy foliage. The variety is pro- 
ductive and the fruits large, of good quality and firm. Well spoken of wherever 
tried. One of the most promising sorts for market. 

Granville-—Many of the berries are below salable size and the plants were not 
productive. The variety has no points of speciai prominence. 

Homestead.—The variety was much more productive than last season, but the 
fruits are small and irregular in form. 

Ideal.—Hxcellent in plant and the fruit is very attractive in appearance, of high 
quality and firm. Well worthy of being planted for home use or for market. 

Jerry Rusk.—The plants were of scattering growth and quite badly attacked with 
blight. The berries are too small in size though of good quality and firm. 

Karl.—This year as last the plants were the strongest in growth of any in the 
patch, but very few fruits were set and those borne were small and imperfect. 

Lanah.—The plants were of good growth, more productive than last season and 
the berries of large size. Of some merit though not likely to occupy a prominent 
place. 

Marston.—Good in plant growth and fairly productive. The berries are too small, 
the color unattractive and the quality low. 

Nan.—Plants of fair growth and healthy. The berries were larger in size than 
last season and produced in greater number. The color and quality is good, but 
the variety is not productive enough to warrant extensive planting. 

No. 1000.—Vigorous and healthy in plant growth and fairly productive. The 


fruits are very attractive in appearance, of high quality and firm, and although 


none are very large, there are few small ones. A good variety. 

Phippen.—The plants are of very good growth, but poor in foliage. The aut 
are of fair quality and firm, but lack in size and numbers. 

Plow City.—The plants are of stronger growth than last season, but are nae good 
runner makers. The fruits are of good size, form and color and hold out well in 
season. Appears a promising sort. 

Portage.—This variety has shown up well the past season. The plants are of 
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good growth and productive. The fruits are usually large, of good form and color 
and of fair quality and firmness. Many of the fruits are hollow or have a hard 
core. Of considerable value. 

Purdue.—The plants were of only fair growth, but produced an excellent crop 
of fruit. The berries are of good size and quality, and are quite firm. It has a 
long season and the fruits hold up well in size. Seems worthy of trial as a market 
berry. 

Ruby.—While the plants are of rather weak growth, the berry is nearly all that 
could be desired in form, color, quality and firmness. The size is good, but it is not 
among the largest. Worthy of extended trial. 

Sparta.—The plants were of very strong growth and healthy in foliage, but set 
few fruits and those were small in size, and of imperfect form. The berries 
are of high quality and firm. Of doubtful value. 

Sunrise.—Good in plant growth, but lacking in productiveness and size of fruits. 

ubbs.—Plants are of fair growth and healthy. The berries are of good color 
and quality, but are too small and too soft for market. ; 

Beebe, Blonde, Bouncer, Champion, Cruse No. 9, Dictator, Early Bird, Equinox, 
No. 15, W., and Smith were quite unsatisfactory in fruit or plant. 


The following are older and better known sorts, that have been tested for at 
least three seasons: 

Aroma.—Has made an excellent showing for several seasons as a berry of large 
size, high quality and good appearance. The plants are of good growth, but are 
only moderately productive. 

Beder Wood.—Is largely grown as a fertilizer for pistillate sorts. The berries 
are rather soft and of a light color and the plants are often much injured by leaf 
blight. 

Bird.—Did not make as good a showing this season as in the past. It still seems 
deserving of trial as a market berry. 

Brandywine.—The fruits are large, of high quality and attractive appearance. 
One of the most promising of the large fruiting varieties for market or home use. 
The season is medium to late. 

Bubach.—Is a well-known large fruited sort, especially adapated by strong soils, 
where it is one of the most valuable varieties. 

Clyde.—On soils not easily affected by drought this is a very profitable variety. 
The berries are rather light in color and but moderately firm. An excellent fertilizer 
for pistillate varieties. 

Crescent.—An old sort now being superseded by larger fruiting varieties. Pro- 
ductive, but towards the end of the season the berries are likely to be quite small. 

Gandy.—Is largely planted as a late ripening variety. The fruits are large, of 
high quality and firm. The variety is moderately productive, but holds out well for 
several years. 

Greenville-—Excellent in plant growth and productive of large fruits. The berries 
are not firm enough to stand stipment well; in other respects it is a valuable 
variety. 

Haverland.—One of the most profitable varieties for home use or market. 
Productive. Fruits of good size and quality, and moderately firm. <A good seller. 

Kansas.—Exeellent in plant growth and productive. The fruits are of good 
quality and firm. On strong soils and under high culture the variety would be 
valuable for market. 

Kossuth.—The plants are of strong healthy growth, but are moderately pro- 
ductive. The fruit is of high quality and firm, but lacking in size. 

Leroy.—The plants are strong and healthy in growth and have been uniformly 
productive of large crops of fruit. The berries are large, fine color, regular in form, 
of high quality and firm. An excellent market variety. 

Marshall.—This season the plants were of strong growth and productive. The 
berries are large, dark red and uniform in size, of good quality and firm. The 
foliage is somewhat subject to rust except upon strong, moist soils. One of the 
most promising large fruited varieties. 

Parker Earle—vn a strong soil with plenty of moisture this is a good late 
market berry. The color is light and the quality is not high. It usually sets too 
many fruits. 

Princeton Chief and Mrs. Cleveland are good in plant growth, productive. and 
the fruits are large and of excellent quality. They are valuable for home use or 
near market. 

Richmond.—The plants were of good growth and made a much better showing in 
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productiveness than last season. The berries are not very large, but all are of 
good size; they are attractive in appearance, good in quality and firm. If the berries 
were of large size, it would be a very valuable sort for market. 

Sherman.—Plants of very strong, healthy growth, and productive. The fruits 
are large, good in color, of high quality and firm. The berries hold out well in size 
to close of season. This variety has been grown three seasons with excellent 
results. 

Splendid.—If the fruits were of larger size this would be a valuable market 
variety. It takes high rank in other respects. 

Stahelin.—The plants are of strong, healthy growth and productive. The berries 
are large, somewhat irregular in shape, of fine appearance and high quality, but 
rather soft. Waluable for home use or near market. 

Tennessee.—Very strong and healthy in plant growth and productive. The fruits 
are large, of good color, firm and of high quality. The berries hold out well in 
size to close of season. A valuable variety for home use, or for market. 

Timbrell.—A variety bearing large fruits of good quality. Its color is against it 
as a market berry. A good table sort. 

Warfield.—One of the most profitable market berries grown. The variety is very 
productive and the dark rich color of the berry makes it a good seller. If the size 
of the fruits could be increased and the quality improved it would be the ideal 
berry. 

Wm. Belt.—Last season this variety made an excellent showing in plant growth 
and bore a good crop of large,‘well formed fruits. It is one of the most promising 
of the large fruited sorts for market purposes. 


SUMMARY OF VARIETIES. 


The most promising of the new sorts are Fountain, Hoosier, Knight, Morgan 
Favorite, Ridgeway, Seaford, Unnamed and Mayflower for early and medium, and 
Michigan for late. : 

Of the varieties that have been tested for two seasons the following have the 
most promise: Fremont, Giant, Glen Mary, Ideal, Purdue, Plow City, Ruby and 
Wm. Belt. 

Notwithstanding the advent of many newer sorts, it is doubtful if there are more 
profitable varieties for the market grower than Bubach, Haverland and Warfield 
with Beder Wood, Sharpless or Clyde as fertilizers for these pistillates. 

For the grower of fancy fruit under intensive culture, it is possible that the large 
fruiting sorts Brandywine, Glen Mary, Marshall and Wm. Belt may be more 
profitable than the varieties named above that are usually more productive but bear 
smaller berries. 

Bird, Greenville, Leroy, Snowball and Weston, among sorts not so widely known 
as the above, have given good results as market berries. 

Aroma and Eureka bear large fruits, are late and have a long season. They 
are well worthy of trial as late varieties. 

Dyed aces td DANI END 
H. PB: GEADDEN. 
Agricultural College, Micnh., 
* Oct. 15, 1898. 
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METHODS AND RESULTS OF TILLAGE. 


BY M. W. FULTON. 


Bulletin 164.—Farm Department. 
SUMMARY OF RESULTS. 


I. When the climatic conditions are normal, as in the fall, winter and spring of 
1897-98, and oat ground is to be plowed before sowing, it is better, as far as the 
yield of grain is concerned, that the plowing be done in the fall. In the experiments 
reported in this bulletin there was a difference in yield of over nine bushels per 
acre in favor of the plots plowed in the fall over those plowed in the spring. 

II. Rolling sandy loam for oats is indicated as good practice whether the rolling 
be done before or after the oats are drilled, although the difference in yield, at- 
tributable to variations in methods of preparation of the soil, was small. 

Ill. Frequent cultivation of corn keeps the land moist and increases the total 
amount of water available to the crop. 

IV. Such cultivation concentrates the moisture near the surface, where it is more 
readily secured by the plant. 

V. Plots cultivated frequently yielded 86.6 per cent more dry matter than un- 
eultivated plots and 17.1 per cent more dry matter than plots cultivated in- 
frequently. 

VI. Unecultivated corn not only gave a very small yield but the corn as cut up 
for silage, was inferior in quality. 

VII. - Plots cultivated three inches deep yielded on the average 8.8 per cent more 
than plots cultivated five inches deep. 

VIII. Frequent cultivation to a depth of three inches gave the best results in 
these experiments and is recommended for general practice. 

IX. Wheat ground dries out very rapidly while the crop is ripening. The de- 
crease in moisture in the upper three feet was found to be 16.27 per cent within one 
week. Drying out does not cease when the wheat is cut. Later if the season be 
dry a loss of more than 15 per cent of the moisture remaining when the wheat is 
harvested may be expected. 

X. In the early spring unplowed land was found to contain more moisture than 
fall plowed land adjacent. Later in the season the reverse was the case. 

XI. An important saving in soil moisture was effected by early spring plowing. 
Harly plowing with thorough preparation of the plowed land will do much to pre- 
vent the loss of soil moisture. 


DETAILS OF THE EXPERIMENTS. 


The experiments reported in this bulletin are a continuation of a series begun 
at this Station and partly reported in Bulletin 154, pages 267 to 272. The method 
of taking, drying and weighing the soil samples was the same as there reported, 
and the method of determining the per cent of moisture was also the same, the 
weight of the dry soil being taken as the basis of calculation. All samples unless 
otherwise noted were taken in foot sections to a depth of three feet. 


EXPERIMENTS IN THE PREPARATION OF OAT GROUND. 


Fall vs. Spring Plowing.—This set of experiments compares, first, fall plowed 
and spring plowed land; second, land not rolled with that rolled before drilling, 
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rolled after drilling, and rolled and harrowed after drilling. The plots were located 
in two separate fields. In field No. 15, one set of experiments was tried on fall 
plowed land and in field No. 8 two sets were tried, one on spring plowed and one on 
fall plowed land. Each set contained four plots, so that each method of preparation, 
with respect to rolling, was tried on three separate plots and in two different fields. 

The soil in No. 8 is reasonably uniform and the mechanical analysis found on 
page 267 of Bulletin 154 gives an idea of its general character. No. 15 is more roll- 
ing than No. 8, and the soil is also a little lighter, consequently its normal content 
of water is lower. 

No. 15 was a timothy and June grass sod and its general preparation was as 
follows: Plowed the latter part of October, 1897; worked with spading harrow 
lapping half, April 18, 1898, going lengthwise of the furrow; harrowed twice with 
spring tooth harrow in the same direction, April 14th; cross harrowed with spike 
tooth harrow, April 14th and 15th; the oats, American Banner, were sown with an 
eleven hoe grain drill, April 15th. 

The plots were made very narrow, two drill breadths, (fourteen feet) wide, and 
ran from near the west end of the field to the east end. The extreme length in- 
cluded was seventy-two rods. The special preparation of the various plots was 
as follows: 

Plot 1. Not rolled. 

Plot 2. Rolled before drilling. 

Plot 3. Rolled after drilling. 

Plot 4. Drilled and afterwards rolled, then harrowed with spike tooth 
harrow. 

In connection with the growth and harvesting of these plots the following points 
should be noted: 

April 30th the oats were just coming through the ground. 
June 25th they were well headed out. 

The cutting and shocking was done July 25th and the hauling August 3d. All the 
experimental oats were threshed October 8th. No marked difference in the growth 
of the oats on the several plots was noted at any time, but the oats in this field were 
much shorter than those in No. 8. 

Field No. 8 grew corn in 1897, and the following will make clear the preparation 
of the two strips on which the oat experiments were duplicated. The fall plowing 
was done early in November and the land left with no further preparation until 
spring; April 16th this fall plowed strip was worked once with a spading harrow; 
April 18th it was worked lengthwise with a spring tooth harrow and April 21st 
cross dragged with the same harrow. The spring plowed strip was plowed April 
12th and 13th. It was not worked with a spading harrow, but otherwise its treat- 
ment was exactly the same as that given the fall plowed strip up to the time of 
the special preparation of the individual plots. 

The plots had the same width as in No. 15 and were ninety rods seven and one- 
half feet long. 

All of the plots except Plot 5 were drilled April 25th. Plot 5 was left until April 
26th on account of rain. 

The following shows the preparation of each plot: 


Fall Plowed. 


Plot 1. Rolled and harrowed with spike toothed harrow April 30th, after 


drilling. 
Plot 2. Rolled April 30th, after drilling. 
Plot 3. Rolled and drilled April 25th. x 


Plot 4. Not rolled. 
Spring Plowed. 


Plot 5. Rolled and drilled April 26th. 

Plot 6. Drilled then rolled April 50th and afterwards harrowed with spike 
tooth harrow. 

Plot 7. Rolled April 30th after drilling. 

Plot 8. Not rolled. 


On account of rain the rolling and harrowing after the oats were drilled was not 
done until April 30th. 
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May 7th the oats were well up, June 25th they were just heading out; they were 
cut July 27th and hauled to the barn August 6th. 

Determinations of the moisture in the plots of No. 15 were made on five different 
dates, April 16th, 28th, bay 5th, 12th and 24th. 

Similar determinations were made in No. 8 on April 30th, May 138th, 31st, and 
June 7th. . 


AVERAGE PER CENT OF MOISTURE IN OAT PLOTS AND YIELD. 


Average for Yield per 


No. 15, Fall plowed. ist foot. 2nd foot. 3rd foot. three feet. acre. lbs, 

lop eleenotarolled (ey. ciioscsiace 14.27 13.25 16.03 14.52 1,534 

Plot 2, rolled before drilling..... 14.15 13.01 15.29 14.15 1,626 

Plot 3, rolled after drilling...... 15:39 15.65 15.43 15.49 1,550 
No. 4, rolled and harrowed after 

CHEULDTOVES Sth 2hs = crodcperatscICe mDIory ice e743) a PSY 15.91 Slayer 1,660 

Generalvaveraee ls oe asics cs oles clans 14.44 1,592 


No. 8, Fall plowed. 
Plot 1, rolled and harrowed after 


rel iinet ecu arse tauseo se secrete, pclae 14.79 14.60 14.57 . 14.65 1,510 
Plot 2, rolled after drilling...... 15.39 15.65 15.43 15.49 1,702 
Plot 8, rolled before drilling...... 15.67 15.54 15.56 15.59 1,585 
AG ie eNOLTOMeCGi an wets seueers L406 14.20 15.20 14.49 1535 
General AVerage y's. scot wacis snes 15.05 1,583 

Spring plowed. 
Plot 5, rolled before drilling...... 1H) 13.29 14.72 13.79 1,333 
Plot 6, rolled and harrowed after 

GUTe NTT OL Nees weer conc aes eval crore tse 13.46 15.53 13,98 14.32 1,308 
Plot 7, rolled after drilling...... 13.47 13.72 14.70 13.96 1,373 
BIOS sO LOMedace eke ence lsu 15.28 14.75 a eya ett 1,365 
NG eerAl JAVEEALC a. «ents, syeebele wise a 14.29 1,345 


The preceding table shows in No. 8 a marked difference in moisture in favor of 
the fall plowed land. In one case alone does a plot plowed in the spring have an 
equal or larger amount of moisture than any plot of the fall plowed land. The 
average per cent of moisture to a depth of three feet for the fall plowed exceeds 
by .76 per cent that for the spring plowed. This means a difference in favor of the 
fall plowed land of about forty-five tons of water per acre. The difference was not 
apparent until May 31st, but was very marked on this and the succeeding date, 
June 7th. The average excess of moisture on these dates was 1.89 per cent, or 111 
tons of water per acre. Attention is here called to the table on page 95, giving the 
average per cent of moisture for each date on which samples were taken. 

The yields in No. 8 show a much greater difference in favor of the fall plowed 
land than did the moisture determinations. There is not a single instances in which 
a spring plowed plot equals in yield a plot plowed in the fall. The highest yield per 
acre on the spring plowed land was 137 pounds less than the lowest yield on the fall 
plowed. The average yield on the fall plowed is slightly over 23 per cent higher than 
that of the spring plowed. While, because of variations in conditions, no direct 
comparison can be made between No. 8 and No. 15, it is interesting to note that 
the average yield per acre in No. 15 is higher than on the fall plowed land in No. 8. 
It seems probable that No. 15 derived some considerable advantage from the fall 
plowing. 

Comparison of methods of preparation.—An examination of the table given above 
does not show, as far as content of moisture is concerned, any marked difference in 
favor of any one of the special methods of preparation. The results in duplicate 
plots are completely at variance. j 

While the yields of these individual plots similarly treated do not agree 
perfectly, they are still sufficiently in accord to furnish us some instruction. It is 
to be noted that the sum of the yields of the three plots rolled after drilling is 4,625 
pounds, while the yields of the three plots not rolled was but 4,434 pounds, a 
difference of 191 pounds or 4 per cent of the yield of the plots not rolled. Between 
the methods of rolling before drilling and rolling and harrowing after drilling there 
seems to be no appreciable difference. When to use the roller or whether to use it 
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at all depends upon the character of the soil and its wetness. If the land be clay it is 
dangerous to use the roller in the spring. If it be wet the roller is forbidden al- 
together. With sand the case is different. Sandy soils are too open in texture as a 
rule to hold moisture and produce the largest yields. The use of the roller is there- 
fore indicated. 

Experiments in oat culture conducted by the Wisconsin Station are reported in 
the Wisconsin Annual Report for 1890. It was found that rolling increased the 
moisture in the upper two feet of soil, but samples taken from the surface to below 
a depth of two feet showed a difference in favor of the unrolled ground. This 
difference increased with the depth to which the samples were taken. 

A larger per cent of germination was found on the rolled ground and conse- 
quently there was a better stand of oats. The oats on the rolled land yielded 61.12 
bushels per acre by weight while those on the unrolled land yielded 58.89 bushels 
per acre. The oats from the rolled plot were found to have larger kernels and to 
weigh more per bushel. 

Other Stations have done considerable work on oat culture. The following have 
secured results favoring fall plowing : Oklahoma, North Dakota, Kansas, Minne- 
sota, while Kansas and North Dakota have found that spring plowing sometimes 
gives the better results. 

Kansas, Minnesota, Illinois and Oklahoma have found results in favor of rolling 
the seed bed for oats. Ohio found no advantage on heavy clay but on a sandy 
soil found a marked advantage. Nebraska and Kansas have found that better 
yields are secured with the press drill than when oats are sown broadcast or with 
an ordinary hoe drill. 

The evidence seems almost uniformly in favor of fall plowing and of compacting 
the seed bed, when the soil is loose in texture. 


CORN CULTIVATION. 
FREQUENT AND INFREQUENT, DEEP AND SHALLOW. 


This set of experiments was designed to supplement the experiment in the 
cultivation of corn reported in Bulletin 154, page 268. The ground upon which the 
tests were made was located in Field No. 6, north of the drive. Two strips of land 
were used, one lying just west of the center of the field and the other near the west 
side, the distance between being about twenty rods. The individual strips were 
very uniform as to soil and quite level, but there was a marked difference in the 
character of the soil between the east strip and the west strip. The east strip was a 
sandy loam, inclined to be gravelly below a depth of one foot. The west strip 
was not quite so sandy at the surface and had more clay below the first foot. In 
taking soil samples the solid clay was usually reached in the third foot. No 
mechanical analysis has been made of samples taken directly from these strips, 
but in 1897 samples were taken across the field in two parallel lines, one just west 
of the east strip and the other just east of the west strip. The samples from each 
line, five in number, were quite uniform and were mixed to form a composite 
sample. The results of the analyses of the air dried soil are given below: 


MECHANICAL COMPOSITION OF SOIL FROM THE WEST HALF OF NO. 6. 


Organic Fine Coarse Medium Fine Very fine Silt. Fine silt 

East strip. Water. matter. gravel. sand. sand. sand. sand. and clay. 

SOUS cide omtete ec) not 4.00 7.354 9.99 17.84 29.78 8.67 8.63 14.52 

SUDSOlite se ceeke lt 1.68 Oy OP G:038e cole so 9.02 5.63 13.66 
West strip. 

SO rnc 44 4.10 4.55 GAD “SPAO? BHR: 13.68 10.29 16.08 

SWIOSOIE: 5 oduolboc 18 1.82 6.25 Swibl) sally tly aby Ri ale ioe} Guid) Aa a2, 


The above analyses show fairly well the difference in soil between the two strips, 
except that in the third foot from which no sample for analysis was taken, the 
difference was most marked, there being a much larger per cent of clay in the west 
strip than in the east strip at this depth. The two strips, each containing four plots, 
were six hundred and two feet long. Each plot contained five rows of corn and 
was eighteen and three-fourths feet wide. The object of having two strips was to 
duplicate the work as far as possible in every detail and this plan was adhered to 
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throughout the entire experiment. The east strip grew roots in 1897, the west strip 
was in oats that year, and was plowed in the fall. The preparation of both strips 
was as follows: 

Plowed May 17th and 18th; harrowed with spring tooth harrow, May 23d; cross 
harrowed with spike tooth harrow, and rolled the same day. 

May 24th, planted with two horse planter to Hathaway Yellow dent corn. Worked 
with a weeder May 28th. 

The plots in each strip were numbered from 1 to 4 consecutively from east to west, 
and the treatment of like numbers was exactly the same. Plot 1 had no cultivation. 
Plot 2 had frequent cultivation, depth three inches. Plot 3 had frequent cultivation, 
depth five inches. Plot 4, had ordinary cultivation, depth five inches. By ordinary 
cultivation we mean cultivated as in ordinary practice. 

A “Gale” two-horse cultivator was used until the corn became too large for a 
two-horse cultivator, after which a ‘Planet Jr.” one-horse cultivator was used. The 
following is a record of the cultivation throughout the season: 

Plois 2 and 3 were worked with a weeder June 3d, 8th, and 18th; with the Gaile 
cultivator June 14th, 20th, 25th, July 2d, 4th, 5th, and 11th, and with the 
Planet Jr. cultivator July 20th, 29th, August 4th, 12th, 19th, 27th, and September 5th. 
Plot 4 was cultivated with the Gale cultivator June 14th, 20th, July 4th and 5th, and 
11th. The cultivation July 4th and 5th was across the piot, and was the only cultiva- 
tion in this direction that the plots received. July 20th to 28d the weeds were cut 
from all of the plots except No. 1, care being taken to disturb the soil as little as 
possible. 

It should be noted that at all times. care was taken to cultivate only when the soil 
was in fit condition. For this reason cultivation was not done at regular intervals. 
The cross cultivation Ju.y 4th and 5th was to a depth of four inches. A mistake 
was made in allowing the cultivator to go below a depth of three inches in Plot 2, 
as wherever the cultivator teeth penetrated the undisturbed soil many corn roots 
were injured. i 

The following observations were made during the season: 

July 2d, soil very much more compact on Plot 4 than on Plots 2 and 3. Plot 1 
begins to show the effects of lack of cultivation as the corn has a yellowish tinge 
and is rather spindling. The ground in this plot is now completely covered with 
weeds. 

July 5th, unthrifty condition of Plot 1 in botu strips more marked than before. The 
moisture in Plot 4 is within one-half inch of the surface, while on Plots 2 and 3 
there is a mulch of from one to two inches of dry earth. 

July 11th, Plot 2 of the east strip more even and thrifty than any other plot and 
noticeably larger. Plot 2 on the west strip also more even than the other plots 
but there is no marked difference in the size of the corn. 

July 22d, east strip. Plot 1 has made no growth lately and is dying badly. Plot 
2 has a very even growth and is just tasseling. Plot 3, corn somewhat smaller than 
in Plot 2 and not so even; not so far along in tassel. Plot 4, similar to Plot 3. 

July 22d, west strip. Corn not so far along as in east strip. Plot 1 shows the 
same unfavorable conditions as in the east strip. Plot 2 not so much larger than 
Plets 3 and 4, but shows the same even growth as in the east strip. Plots 3 and 4 
same as in the east strip. 

July 27th, corn in the east strip curling from the effect of dry weather. The hot 
dry weather has affected Plots 2, 3 and 4 about alike. The west strip has not 
suffered so much from dry weather. 
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Determinations of moisture were made weekly during the growth of the corn, and 
a record of these determinations is here given: 


Per cent of moisture in the corn plots, No. 6. 
EAST STRIP. 


Plot 1. Plot 2. 
Average Average 
istfoot. | 2d foot. | 3d foot. for 1st foot. | 2d foot. | 8d foot. for 
Per cent.|Percent.|Percent.| 3 feet. ||Percent.|/Percent.|Percent.| 3 feet. 

Percent. Per cent. 

BI eae ee ee Set 9.61 7.95 7.54 8.37 11.84 8.57 12.63 11.01 
AibhT(=34 Vea ee a 13.40 6.52 9.53 9.82 13.59 9.33 7.23 10.05 
LGTIYS AL ae ae REE 8.30 9 53 9.92 9.25 10.63 9.19 8.66 9.49 
ARGS P ee eee Se 12.66 7.93 9.59 10.06 11.97 8.68 1472 10.79 
5.76 .03 7.93 6.34 8.%5 8.59 9.02 8.79 

523 5.24 8.14 6.20 7.45 7.26 9.63 8.11 

3.64 4.78 7.45 5.29 4.68 4.73 9.43 6.28 

2.85 3.00 4.32 3.39 3225 3.96 8.06 5.09 

2.45 2.34 3.93 2.91 2.93 3.99 10.92 5.95 

4.44 2.01 3.51 3.32 be22 2.39 6.50 4.70 

3.90 2.58 4.58 3.69 3.93 2.99 5.45 4,12 

5.47 2.89 5.80 4.72 6.20 3.07 4.94 4.74 

2.81 2.75 5.42 3.66 3.56 2.05 5.60 3.94 

5.66 2.89 5 59 4.71 6.00 4.61 5.38 5.33 

4.2 4.69 4.68 4.54 5.35 4.54 3.78 4.56 

9.43 5.95 2.65 6.01 7 52 4.98 2.32 3.92 

12.14 9.87 7.56 9.86 11.72 5.72 3.63 7.02 

Plot 3 Plot 4 

10.55 7.21 14.00 10.59 11.81 11.17 17.25 13.41 

13.44 8.46 6.28 9.39 12.53 6.16 12.05 10.25 

11.14 8.41 8.61 9.39 11.33 8.38 9.31 9.67 

12.45 10.03 11.98 11.47 12.00 10.79 10.11 10.97 

8.80 4.23 9.67 8.57 8.53 8.34 8.88 8.58 

8.36 V.97 9.43 8.59 ” 98 5.42 10.00 7.80 

anys 4.91 8.10 6.73 6.21 5.63 8.91 6.92 

3.64 4.86 7.46 5.32 3.35 4.05 8.28 5.23 

3.29 4.26 7.99 5.18 2.45 3.39 6.38 4.07 

5.98 5.99 2.69 4.89 4.07 3.06 4.28 3.80 

3.81 3.48 5 22 4.1% 4.29 3.33 6.35 4.66 

5.96 4.10 5.87 5.31 5 25 3.39 5.61 4.75 

3.75 3.51 6.11 £.46 3.38 2.80 5.47 3.88 

6.01 3.25 6.25 5.17 6.68 2.99 5.28 4.98 

4.76 4,08 4.44 4.43 4.30 3.44 8.99 5.38 

7.88 3.73 4.54 538 8.05 3.02 2.78 4.62 

13.91 5.07 2.78 7.20 12.86 8.35 5.73 8.98 
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Per cent of moisture in the corn plots in No. 6.—Continued. 
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ist foot. 
Percent. 
UNG. soe oe eRe eS 11.28 
PUN a ere Ne Sie) ES 12.16 
DUNC 21 Ss se eae 10.24 
COWS) Pi SE ee ee Aree 12.02 
LY se es AES ols BOS 9.66 
MULL yi See ays ee ne See ee 5.38 
Ajbiliyy Tes ee ee ee eee 6.21 
2.89 
2.23 
4.90 
4.90 
6.86 
5.54 
6.02 
5.80 
10.92 
SUN Cy ee ene ee eal 10.89 
Aeboyeri oe ae ee ee 11.73 
Une TES ae ee aS 11.05 
CraVey (2 eee eae 17,12 
ACh? Pee mae aed Saas a 10.92 
Lye eos eee ase hy 10.46 
AULD Yoh O25 oh Pe ee De 9.25 
livyecOssee ee ee ae 6.10 
LAS UFR Paes Ue hd eae k ee Fas 3.54 
PAU ATO cm eg eit LN LE CA 6.70 
EAT el Os ree hee Coe aE I 5.64 
PARIS eto eee at ene Be 6.95 
PACLIST ROO ts oot eye enn oe 5.64 
Sept a(teaveston tre Jor 20 6.55 
epi Mees ey eer ya 5.56 
OC hmlee eer see aa 7.86 


The dates and amount of the 


WEST STRIP. 


Plot 1. Plot 2. 

Average Average 
2d foot. | 3d foot. for Ist foot. | 2d foot. | 3d foot. for 
Percent.|Percent.| 3 feet. |/Percent.|/Percent./Percent.| 3 feet. 

Percent Percent. 

6.92 12.84 10.35 11.63 8.75 15.27 11.88 
10.81 13.96 IER T 14.10 9.15 14 61 12.62 
Wil aly? 12.13 11.18 11.74 6.95 13.96 10.88 
10.48 17.44 13h3t 15.45 9.77 16.90 14.04 
8.15 14.14 10.65 11.50 10.89 14.61 12.30 
6.27 13.85 8.50 9.93 10.97 12 98 11.29 
5.63 8.91 6.92 8.33 6.68 12.29 9.10 
5.14 11.47 6.50 4.21 5.64 13.03 7.63 
2.89 7.44 4.19 3.27 4.56 10.49 6.11 
2.70 5.85 4.48 5.98 4.48 7.21 5.89 
4.05 11.47 6.81 5.36 5.26 10.93 7.18 
4.53 10.95 7.45 6.17 4.06 12,12 7.45 
4,95 10.62 7.04 3.61 5.02 11.61 6.75 
5.30 13.11 8.14 6.52 3.36 12.31 7.40) 
4.71 11.05 7.19 5.56 aneKs 8.19 5.71 
6.59 9.59 9.03 7.81 4.48 5.03 5.76 
Plot 3 Plot 4 
10.04 11.81 10.91 8.90 10.63 16.69 12.04 
9.92 13.67 11.77 10.22 13.27 14.24 12.58 
7.19 11.09 9.78 10.61 9.73 12.50 10.95 
9.07 13.04 13.08 IBY 6) 11.30 15.01 13.35 
11.38 10.53 10.94 9.41 11.29 12.24 10.98: 
10.78 13.24 11.49 9.65 9.10 11.48 10.08 
7.35 13.81 10.14 10.18 8.18 9.64 9.33: 
6.34 1321 8.55 4.97 6.50 12.61 8.03 
5.39 11,21 6.71 3.35 5.04 15.04 7.81 
3.98 7.43 6.04 4.97 5.08 8.54 6.20 
4.72 11.19 7.18 4.50 6.85 12.67 8.01 
5.14 11.05 fern 6.19 5.84 11.33 7.49 
6.20 13.79 8.88 4.89 5.78 8.93 6.53. 
5.53 14.38 8.82 6.81 4.538 8.80 7.71 
5.65 10.20 7.14 5.34 7.62 8.51 7 16. 
5.99 8.81 Ye5}3) 10.53 8.58 11.23 10.11 


given in the following table: 


Rainfall April 1 to Oct. 


rainfall from April 1st to 


31, 1898. 


October 31st, 1898, are. 


April May June. July. 

he ce eee] ee LO) eee WIGS soe ees .05 

See URAC CO eaten ae ele Aline” 11 Siceane 87 

1 ere Ke 102 ie AObu | MOM wee aps |} igo 07 

Wises a Bay, fon a LOZ eee ee. -15>| 28--2..-_trace 

Oe eee OS | Bae ed a ERE 2 Lot Oe eee LO) 
2OSE es trace] 19----_ 2. O08) See ee eee 47 
Cees Rael 2022 see OECD Renae brace 
Dee Pah il) Pasa ee 683 eee es ee) 
peas 12 Pe ee eee OS 
S0reeae .06 

De 1.95 4.44 109 


August. 
iets .60 
aes a! (0) 
Cie as .10 
Lees es (rb, 
16 ie .30 
IW eee 1.16 
PAS eo a2 02 

2.43 


September. 
rie Pees 20 
fare EE .69 
Gee 08 
10s Yaa en alls 
1S ene ee 05 
PB ety ef) 
cane 1.25 
3. 


October. 

Leo .02 

410 132 

ff ae .26 

Lie 41 
pes se 08 
1IS2 2225 12 
14s 02 
17 Sree .80 
1822222 11 
205-2 eS 
pases oe 16 
2D sso ah 
29ers 09 
Bie se .05 
3.54 
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The final table in the series shows the average moisture in each foot in depth of 
the several plots on each strip from June 4th to September 7th, inclusive. It is 
as follows: : 

s AVERAGE PER CENT OF MOISTURE FOR THE SEASON. 
Hast strip. 


Av. for 


1st foot. | 2nd foot. | 38rd foot. three feet. 


Per cent. | Per cent. | Per cent. | Per cent. 
PlotwHlenoscultivatlones-22\- 22 2-- sea ons ean inane n= == 6.16 4.70 6.66 5.84 
Plot 2ifrequent: cultivation), 3) inw222- =.=. 2-2-2 22~---- =. 7.15 Bale 8.23 7.03 
DEeloOtS frequent cultivation; Siini==----12-=- ---= -s=--=--=— 7.45 5.98 7.83 7.09 
Pilot 4; ordinary Cultivations=--- sss--ese—j-2-- oases o- 6.28 5.64 8.44 6.79 
West strip. 
Av. for 


! 
| | r 
| Ist foot. 2nd foot. | 3rd foot. ARES TSE 


| Per cent. | Per cent. | Per cent. | Per cent. 
7.16 6.36 8.42 


PlOtei no CultivablOnss 2a ener ee aa ee mane ean were eae pent .16 11.73 

Plot 2} frequent cultivation; /3) im: 22. 222. -22222--22244-2. 8.41 6.81 12.74 9.35 
Plotra, trequent cultivation youn. 25-2) soso eee cess noose - 8.75 7.36 12.10 9.40 
Plotrevordinary, Cultivations so esse se see eee ee ee ees V4 8.26 11.41 9.14 


It is evident from the table giving the average moisture during the growth of 
the corn that Plot 3 in the east strip has the largest amount of moisture of any in 
that series. Plot 2 is next with but a slight decrease; Plot 4 is next and Plot 1 has 
the smallest amount of any. The same table shows us that in the west strip the 
relative amounts of moisture stand in exactly the same order. The variation in 
moisture is nearly the same in both series. The evidence in favor of frequent 
cultivation for preserving moisture is very strong, inasmuch as the duplicate trials 
agree perfectly and the results are in exact accord with those secured in the experi- 
ments of 1897. 

The difference in moisture between plots cultivated 5 inches deep and those eulti- 
vated shallow is small, but the results on one strip confirm those on the other, both 
as to the total amount of water present during the season as a whole and as to the 
variation in water content from period to period. The table shows that the average 
moisture for the first and second foot of Plot 3 is invariably larger than for similar 
depths in Plot 2. It also shows that in the third foot of plot 3 there is less moisture 
than in the corresponding foot of Plot 2. Throughout the dryest part of the season, 
after July 5th, there was continuously more moisture in Plot 3, in both strips than 
in any other plot. The moisture in the upper foot of the soil is manifestly larger on 
every date when a sample was taken, in Plot 3, than in the other plots. There are 
single exceptions, but as a rule the statement is true. In the second foot after July 
5th there is again more moisture in Plot 3, cultivated five inches deep, than in 
the other plots. The results vary as to the amount of moisture in the third foot. On 
the east strip the third foot in depth seems to be more wet in Plot 2, cultivated three 
inches deep, than in Plot 3, where the cultivation was five inches deep. On the west 
strip the third foot in depth contains more moisture in Plot 3, cultivated five inches 
deep, than in Plot 2, except on the dates July 5th and August 23rd. The relative 
moisture content of Plots 2 and 3 is not materially different. 

Prof. King has secured results similar to these in plots cultivated one and one- 
half and three inches deep. On pages 279 and 280 of the Wisconsin Report for 1894, 
the results of twelve determinations to a depth of four feet are given. In the third 
plot five determinations out of twelve show more moisture in the shallow than in 
the deep cultivated plot and in the fourth foot six out of the twelve show the same 
thing. In only one instance in the first foot in depth is there more moisture in the 
plot cultivated shallow than in the one deeply tilled. In the second foot there is 
not a single case of this kind. The total evidence in these experiments is largely in 
favor of the deep cultivation. It must not be concluded that, because cultivation to 
a depth of five inches secures more moisture, that five inches is the depth to be pre 
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ferred for corn. The discussion of this point must be reserved until the yields of 
corn from the different plots are examined. 

In connection with the effect of deep cultivationon the distribution of soil moisture, 
the effect of frequent and infrequent cultivation should be noted. In the east strip 
the third foot in Plot 4, infrequently cultivated, has more moisture than any other 
plot at the corresponding depth. Plot 4 of the west strip has more moisture in the 
second foot than any other plot at the corresponding depth. And the average of 
_ the second and third feet for Plot 4 on each strip is higher than that of any other 

plot of the same strip. The average moisture for two feet below the first foot is as 
follows: 


Plot 1. | Plot 2. | Plot 3. Plot 4. 


Per cent. | Per cent. | Per cent. | Per cent. 
BERS LES UPTD 72 ost ee es ss se ee ee Fee ee ees 5.6 97 6.90 7.04 
DVESDeS Uns an eae Oe I er oe A ee eee 9.04 9.77 9.73 9.83 


The difference in moisture as indicated by these figures is small, it is true, but 
each cf these amounts is the average of fifty-six samples. This fact and the farther 
one that the duplicates agree exactly indicates that the results are not a matter of 
chance. 

We believe that they go far toward confirming the following propositions: 

First, thorough and frequent cultivation conserves moisture and increases the 
total] amount available for the crop. 

Second, such cultivation concentrates the moisture near the surface, where it is 
more readily secured by the plants. 

The growth of corn on adjacent strips on soil differing in fineness, the other condi- 
tions being the same, gives an opportunity for determining something as to the 
amount of water the crop was able to secure from the two kinds of soil. Approach- 
ing the subject from the other side. the following short table shows the decrease in 
moisture per square foot of horizontal area to a depth of three feet. In the first 
column of the table is given the pounds of water at the beginning of the season in 
a section of soil a foot square in horizontal area and three feet deep; in the second 
and third columns the same facts for August 9th and September 7th, respectively, 
and in the fourth and fifth columns the decrease of moisture in pounds to the dates 
given: 


| Decrease. 


June 4. Aug. 9. Sept. 7. 
To Aug.9.|To Sept. 7. 


lbs. lbs. lbs. lbs. lbs. 
Masi Strip: lenteriSOil-co-.. 2-252 -2= ee 29.27 11.27 ibe 18.00 15.53 
Wrest strip, heavier soil_._..---=-.-._----=--- 30.50 , 15.25 21.64 15.25 8.86 


We have no means of determining the upward flow of water from below the depth 
of three feet, nor the amount of rain water utilized by the crop in each case. It 
will appear later that the yield on the heavier soil was less than on the lighter, 
confirming seemingly the indications of the above figures that the lighter soil actually 
supplied more moisture than the heavier, notwithstanding the larger water holding 
capacity of the latter. This is contrary to the usual belief and is worthy of mention. 


THE YIELD OF CORN. 


The corn was cut with a harvester September 10th and 12th, and immediately 
drawn to the barn, weighed and cut into a silo. Samples were taken before cutting 
for the determination of dry matter. The ends of all the rows and the side rows of 
each plot were rejected. The harvested portion was thus limited to three rows (in 
all eleven and one-quarter feet wide, and five hundred and ninety-five feet long). At 
the time of harvest no difference in the growth of the corn plots 2, 38 and 4 of either 
strip could be detected. It was all large and well eared. The corn on Plot 1 was 
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from two and one-half to three feet high, having but few ears and these merely soft 


nubbins. 
The yield per acre of green corn and of dry matter on the several plots is given in 


the next table. 


East strip. West strip. 

Green Dry Green Dry 

weight. matter. weight. matter. 
bs lbs lbs lbs. 
Plo tel MOC ul tiva bones masses seen eae eee eee 2,186 723 1,848 620 
Elotie; frequentrand shallowWeesssese == seen ae eee eee 13,207 5,532 12,258 4,790 
Plotrowinequentmand Gee pro see sta sae eae eee 12,687 4,799 12,700 4,728 
Ion 4yintrequent, andvdGep te ==, 385-252 - eases 12,167 4,380 10,514 3,849 


In the east strip the yields of green fodder stand in the same order as the per 
cents of moisture noted in previous tables, except that Plots 2 and 8 are reversed. 
In the west strip, Plots 2 and 3 are not reversed. The green weight is not, however, 
the true indication of the returns of feeding value from the fields. What the farmer 
wants is not gross weight but feeding value, and this fact is determined by the 
pounds of dry matter yielded. Comparing then the yields of dry matter on the 
several plots, we find that the order for the east strip remains the same, while Plots 
2 and 3 are reversed in the west strip, making the sequence of plots in order of 
greatest yield as follows: Frequent cultivation, 8 inches deep; frequent cultiva- 
tion, 5 inches deep; ordinary cultivation, 5 inches deep, and no cultivation. 

The per cents of dry matter in the yields of the different plots are as follows: 


Plot. | Plot 2. Plot 3. Plot 4. 


Per cent. | Per cent.) Per cent. | Per cent: 
ISAS ty Striperes sana bs qceu ster ses. oek see oes oe ee ee 33.08 41.89 37.83 36.00 
VAS ba S GTP ees Si ee cl er eh al ahs a oc 33.53 39.08 37.23 36.61 


It is interesting to note that the per cents of dry matter stand in the same order 
as the yields. This fact goes to show that not only does proper cultivation give 
larger yields but the product is more valuable, pound for pound. 

Experiments have shown almost conclusively that a thick mulch is more effective 
than a thin one in conserving moisture. That the deeply cultivated plots should 
have more moisture than the others was to be expected; but deep cultivation, es- 
pecially after the corn roots are well developed, injures so many roots that it is not 
strange that the growth of the corn should be checked and the yield reduced. To 
decide how deep the cultivation may be to secure a good mulch and at the same 
time not injure the corn roots will require much experimentation. Out of twenty 
trials conducted by the Wisconsin Station (Wis. Report 1894, page 282) comparing 
cultivation one and one-half and three inches deep, fourteen favored three inches 
and five favored one and one-half inches. The average yield for the twenty trials 
in favor of three inches was 1.08 per cent. In the trials reported in this bulletin the 
average yield in favor of the three inch cultivation is 8.34 per cent. 

On the plots cultivated three inches deep it was noted that, after the roots had 
developed, they occupied the soil to the lower limit of the mulch formed by the 
cultivators. The teeth could not have run deeper without destroying many roots. 
These facts seem to indicate that three inches is approximately the correct depth for 
corn cultivation. The character of the soil should be taken into consideration. On 
the east strip the difference in favor of the three inch cultivation was 15.27 per cent, 
while on the west strip where the soil was heavier, the difference was only 1.31 per 
cent. 

Experiments at the Ohio Station do not confirm these results. There, gn a gravelly 
soil, trials extending over two years gave an advantage of 7.64 per cent. in favor 
of shallow cultivation in yield of grain, while similar trials on a heavy clay soil gave 
8.14 per cent. advantage for the same cultivation. Further investigation along this 
line is much needed, 
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A very important result of our experiment is the evidence it gives in favor of 
frequent cultivation. The frequent cultivation at a depth of three inches gave an 
increase of approximately 25 per cent. over infrequent cultivation. In the east strip 
there is an advantage in favor of frequent, deep cultivation of 9.6 per cent. In the 
west strip of 22.8 per cent. or an average of 16.2 per cent. of water in favor of the: 
frequent deep over the infrequent deep cultivation. It is possible that the frequent 
cultivation late in the season did not contribute largely to this result. The point is 
undecided, but this much is true, that frequent cultivation did increase the yield to: 
a very marked degree. It cannot fail to be of great importance to the farmer that 
frequent cultivation will not only keep his corn fields free from weeds but will 
bring an actual return in yield that will more than compensate him for the extra 
labor. 

A word of explanation about the yield of the uncultivated plots is called for. 
Growth on these plots had practically ceased July 25th. After this date the corn 
simply dried up. When it was cut the stalks tuemselves were found to be green and! 
watery and the proportion of dry matter was less than in the cultivated plots. 


THE DRYING OUT OF THE GROUND DURING THE RIPENING OF WHEAT. 


The observations were made in Field 6 growing a crop of Currill wheat, which 
was cut July 4th. Samples for the determination of moisture were taken on June 
28th and again on July 5th, the day after the wheat was cut. In the following 
table there is set forth the results of these determinations: 


Ist foot. | 2nd foot. | 38rd foot. 


Per cent. | Per cent. | Per cent.. 


UTE SCR GEESE Pe See S on Sie ae re rave Seat Se ee gS ree eee 14.73 8.91 15.01 
DU ao CNR hae eee ee EL Bom sree cee teens SEE Ute ee 10.19 8.85 11.41 
4.54 -06 3.60 


The work was repeated on a plot in Field No. 3, sown to Dawson’s Golden Chaff 
wheat and cut July 7th. The facts in that case are as follows: 


Ist foot. | 2nd foot. | 3rd foot. 


Per cent. | Per cent. | Per cent. 


NCS OCs ea ETE RS eee eas Bote DAN DE ee TE SET ye 15.16 6.82 6.36 
STliy Sth ee re Ak Ek oe RAE Ls ee a ee San” aie ee 10.35 7.60 7.18 
4.81 —.78 —.82 


The wheat was moderately ripe in both cases when cut. There were two light 
showers between the time of taking the first and second samples, the rainfall 
amounting to .11 inches. There is in both cases a marked decrease in moisture dur- 
ing the ripening period. Comparing the amounts on the first date with those on the 
second, there is an average decrease of 16.27 per cent. Thish suggests that when the 
saving of moisture is important on account of a clover or timothy crop to follow, the 
wheat should be cut at the earliest possible moment. Afterwards the stubble may be 
clipped with a mower to form a protecting mulch. The drying out of the soil does 
not cease when the wheat is cut, as is shown by the following observations, made 
in Field 6 and Dayenport plots Nos. 1, 7, 66 and 68: 
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Field 6. 
| ist foot. 2nd foot. 3rd foot. 
Per cent. | Per cent, | Per cent. 
UVa Ue ere oe oes ot Se ce Lee hee ene ay a ee ee See 10.19 8.85 11.41 
RV ASO Dee e ee Hee Ieee Uae on gee one Sean Me en Sere Sek tec 4.08 10.90 10.47 
6.16 —2.05 94 
Davenport Plot 1. 
UIT SHEL se ee a I Ra ye BRR ea RE EA ee ONS CP RD 10.35 7.60 7.18 
SIU VarecO Ulan ceianes SRE ORME Te See eS eed Pe eee Pe ea er 13.21 7.24 TeaHy) 
—2.86 36 —.19 
Davenport Plot 7. 
JIU) EAN Se ee ee a i nine ie aaa © SOS Oe Bde eee tea 10.37 11.40 8.98 
UL Ve cO bene tee Se a cits RN Mace ta SLE Se eer fA Bee ae San 8.39 Bye. 9.10 
1.98 5.50 —.12 
Davenport Plots 66 and 68, north end. — 
Siesdiy TPT Aieep eck NA SRT Re SN APRN pee ea i Bees a 21.65 9.45 8.06 
Livia Pha SP ys ala ER ee ee ie an Be eee Vie a EG Sn Cees 13.58 9.06 8.24 
8.07 39 —.18 
Davenport Plots 66 and 68, south end, sandy. 

ibygel 2 Glee ee Sanne ae ei Sone ene Lt Ee nay bar alee pat aes 9.79 6.66 3.56 
BU byecO Une sem ere ments aes CRN W S PaM See pial k dE with oes 7.50 7.44 6.28 
2.29 —.%8 —2.72 


The Davenport plots 66 and 68 were tested separately and the figures given are 
the averages of the two samples. Where samples were taken from the north end of 
these plots the soil was mucky for the first foot in depth. The samples marked 
third foot were in reality but six inches in depth, making a total depth of but two 
and one-half feet instead of three feet. Except as indicated above the soil was a 
loam with a clay subsoil. 

While these results are somewhat variable the average loss is quite marked, being 
15.47 per cent, or more than one-seventh of the total moisture remaining in the 
‘ground after the wheat was harvested. The loss must have occurred through 
evaporation, as the clover upon the areas where the samples were taken had made 
very little growth before July 26th. To prevent this evaporation a mulch, even if 
no more than the stubble cut by a mower as before suggested. might be of a marked 
benefit to the seeding. 


DRYING OUT OF SANDY SOIL BY CLOVER. 


On July 15th, 1897, an unmown clover plot was plowed for green manure. Five 
days later the following amounts of moisture were found on this plot and on an ad- 
joining plot that had to that late date lain fallow: 


190 STATE BOARD OF AGRICULTURE 


Average 
three feet. 


Ist foot. | 2nd foot. rd foot. 


Per cent. | Per cent. | Per cent. |} Per cent. 
ORCTO Das) Cees Sai eee ES Rees en ee bate 9.30 7.59 7.55 8.15 
Cloviers2224 5. === pA eee ee ee ee ee 9.89 2.75 2.67 5.10 
—.59 4.84 4.88 3.05 


There was 62.5 per cent more moisture in the soil of the plot that had borne no 
crop than in tie plot that had borne the clover. | 

In taking samples on the clover plot, a layer of dry sand about a foot thick was 
found. The upper limit of this dry sand was fourteen to sixtéen inches below the 
surface. It contained but 1.12 per cent of moisture. Its presence in the second and 
third foot explains the very low per cent of moisture at these depths. 


LENGTH OF TIME REQUIRED FOR A HEAVY RAIN TO SOAK INTO A DRY SOIL. 


On the 21st or July 1.22 inches of rain fell. This was followed on July 26th by the 
very unusual rainfall of 4.84 inches. After these rains the following observations 
were made on the clover plots before mentioned: 


Average 


Ist foot. | 2nd foot. | 3rd foot. sHreeitaat 


Per cent. | Per cent. | Per cent. | Per cent. 


July % 16.76 10.55 4.60 10.64 
July * 12.91 8.08 8.51 9.83 
July 2 12.52 7.68 8.01 9.40 
July < 9.51 6.78 | 7.03 7.74 


On July 26th there was still a layer of dry soil in the third foot. On the 27th this 
had disappeared and the moisture was more evenly distributed through the three 
feet. It was not until July 31 that the moisture became normally distributed. This 
gives an idea of the length of time required for the flow of water in an open sandy 
soil to the dryer parts. In a less porous soil the time required is much greater, as 
is shown by the following observations: 

An opportunity was afforded in Field 6 on the two strips of corn ground, the behay- 
ior of which has been described in the previous pages of this bulletin, to determine 
the apparent rate and extent of the downward movement of water after rain. Sam- 
ples were taken September 12th, October 1st and October 22d. As shown in the table 
of rainfall on page 86, this weather was wet almost continuously after the 1st of 
October, and on this account the evaporation from the surface was slight. The fol- 
lowing table shows the per cents of moisture in the two strips to a depth of three 
feet on the dates given: 


East strip. West strip. 
|Average Average 
Ist foot. |2nd foot.|3rdfoot.; three | ist foot. |2nd foot. |3rd foot.| three 
feet. feet. 


Per ct. | Per et. | Per ct. | Per et. | Per ct. | Per ct. | Per ct. | Per et. 
Pepiieth sees se eee 4,66 4.19 5.47 4.77 5.56 5.39 9.49 6.81 
Oct Sta = s24h 5 ses 8.22 4.41 3.07 5.23 9.28 8.53 8.66 8.82 
Metyeend. ar ee ee | 12.66 7.25 4.92 8.28 


These figures show first that the 2.03 inches of rain that fell between September 
12th and October 1st made no increase in the moisture whatever below the second 
foot and in the east strip very little below the first. In the third foot, on the other 
hand, there is actually a decrease. This is difficult to explain, but the statement is 


iy 
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true in five out of the eight individual plots examined. See table of moisture deter- 
minations for the season, page 183. 

In the second place, the table shows that the 2.48 inches of rain between October 
1st and October 22d made a marked increase in the first and second feet, but in the 
third the increase was so slight that the moisture on October 22d was not as high as 
on September 12th. We have here an instance of 4.46 inches of water added to the 
soil in the course of five weeks, and yet no increase of the moisture in the third foot. 


A COMPARISON IN APRIL OF THE MOISTURE CONTENT OF FALL PLOWED AND 
UNPLOWED LAND. 


This test was made in Field No. 8, in corn the year previous and partly plowed in 
the fall. Samples were taken on both the unplowed and fall plowed areas on April 
11th, 15th and 18th. The average per cent of moisture in these samples for the two 
areas is here recorded: 


: 9 Average 

Ist foot. | 2nd foot. } 3rd foot. chTeGnieats 

Per cent. | Per cent. | Per cent.| Per cent. 
Winplowed)-s2 225846 aot ay eee ee ee eee see ou 17.61 15.58 15.38 16.19 
LEME Salona yCeKole = =e es eS a es es See gcse 16.14 14.93 15.88 15.64 
1.47 65 —.45 .DD 


In Field No. 6.—Fall plowed grew sugar beets and the unplowed mangels in 1897.) 


[Wit plonwe cee ete pe belek fe ava Cn ABE 11.38 | 8.95 10.64 10.31 
TIM LO Wed Me sine lose noe tte aN 11.37 8.13 10.33 9.94 
= 704 82 31 37 


The balance is unquestionably in favor or the unplowed land under the conditions 
existing in our experiments during the early spring. 


Results secured later in the season show the opposite to be true for the late spring. 
On the 6th and 17th of May, samples were taken on ground which had grown oats 
the previous year, one area of which was fall plowed and another left unplowed, 
with the following average results: 


[ini loiwie iso a ee ea a es eet ae 


Fall plowed 


J Average 

Ist foot. | 2nd foot. | 3rd foot. nee feet 

Per cent. | Per cent. | Per cent. | Per cent. 
10.51 7.09 8.71 8.77 
SRY GES A) 2 eee fosee esac ee eee 10.56 7.62 8.59 8.92 
—.05 —.53 12 —.15 


Here there is a difference in favor of the fall plowed. The stirred soil has acted as 
a mulch to retard evaporation, hence the change. 

The moisture determinations by dates in the oat plots in No. 8 also show a larger 
per cent. in moisture in the fall plowed land as the season progresses as follows: | 
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AVERAGE MOISTURE IN OAT PLOTS, NO. 8. 
April 30. May 13. May 81. June 7. 

Fall. Spring. Fall. Spring. Fall. Spring. Fall. Spring. 

Percent |Percent.|Percent.|Percent.|Percent.|Per cent.|Percent.|Per cent. 
INGtmolledsee ss se. Sew |e Seen 17.67 eye ilr/ 16.65 15.22 14.71 13.08 11.43 
Rolled and harrowed__- 14.74 15.64 15.46 17.48 16.09 13.65 12.33 10 58 
Rolled and drilled_.-_--- 19.40 15.95 14.98 15.67 15.87 13.61 12.13 19.92 
Drilled and rolled-_.----- 16.70 15.98 15.33 14.26 17.49 15.02 12.45 10.60 
PAW CLA Cet Care. [el 16.95 16.31 15.23 16.00 16.17 14.25 12.50 10.63 


In the above table the average for the fall plowed for the first two dates in 16.09 
per cent, and, for the spring plowed 16.15 per cent, or practically the same. For the 
last two dates the average for the fall prowed is 14.88 per cent. and for the spring 
plowed 12.44 per cent. Here is a marked difference in favor of the fall plowed lana, 
a difference evidently much greater after the middle of May than before. 

In the Wisconsin Report of 1891, on page 102, a record is made of two determina- 
tions of moisture on fall plowed clover sod and unplowed corn ground. Samples 
were taken May 14th and an average difference of .77 per cent of moisture to a depth 
of three feet was found in favor of the fall plowed land. Prof. King, who tried 
the experiment, says that the fall plowing was done very late and on clover sod. 
On these accounts the rain had not had the chance to establish good capillary con- 
nections with the undisturbed soil, and hence if was acting as a much better mulch 
than stubble ground would have made, or than the same ground had it been plowed 
earlier in the season so that the fall rains could have helped join the two together. 


@ 
EFFECT OF EARLY PLOWING ON THE RETENTION OF SOIL MOISTURE. 
Two tests were made of this question in Field No. 6. The plowing was done May 


2d. Samples were taken for determination of moisture on May 10th and 17th, with 
the following results: 


! 

Average 

May 10th. ist foot. | 2nd foot. | 3rd foot. Rhreeteet 

Per cent. | Per cent. | Per cent. | Per cent. 
DEINE ePLOW CG eae ar ee ee Peek eee ee ee 10.50 10.07 » 8.04 9.54 
INGEsplOweGisse wee Case eee ae ee ee ee ee es 10.10 8.12 7.26 8.49 
.40 1.95 .78 1.05 

May 17th. 

SEIN Pap lOW eC sree 2 tunes eke ay eo ie REAPS USE ES eee ale 9.33 6.75 6.97 7.68 
INOtplOwed Sie Gen’ CASTS i ee ee Sees ees ee ee 8.78 5.92 6.82 TAT 
55 .83 “15 ae! 


This gives a difference in the first instance of 2.8 pounds per square foot to a 
depth of three feet and of 1.4 pounds in the second instance, in favor of the land 
plewed early in the spring. 

Experiments tried by Prof. King and reported in the Wisconsin Report for 1891, 
pages 101 and 102, show larger differences. The plowing was done April 29th and 
samples taken May 6th showing a difference for the upper three feet of 7.02 pounds 
of water per square foot. On another plot the observed difference of the samples 
taken May 14th to the same depth was 4.65 pounds. 

These determinations all show that to have as large a supply of moisture as possi- 
ble for the crop it is necessary to plow or work the soil in some way to form a 
mulch to prevent evaporation as early in the spring as the condition of the land will 
allow. 


a 
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DRAFT OF FARM IMPLEMENTS. 


BY MM. Wie HULTON: 


Bulletin 165—Farm Department. 


These tests began in 1895. <A self recording dynamometer made by Aultman, 
Miller & Co., of Akron, Ohio, was used. All tests were of one minute duration and 
the distance traveled varied little in the different trials. The average draft for each 
trial was determined from the curve made by the recording pencil, by a planimeter, 
which gave the average beight of the curve above the base line. 


DRAFT OF WIDE AND NARROW TIRES. 


Two wagons were used in these trials. ‘The tires of one were one and five-eighths 
inches wide, of the other four inches. The diameter of the wheels was the same 
for both wagons. The front wheels were forty inches high and the hind wheels 
four feet. A uniform load, including wagon, of four thousand five hundred pounds 
was adopted. 

The first trial was made on a gravel road, firm and dry. The draft of the narrow 
tire was 151 pounds and of the wide tire 141 pounds, a difference of ten pounds in 
favor of the wide tires. This agrees with the Missouri experiments which will be 
referred to later in the bulletin, but is directly opposed to the popular opinion. 

Next on a sandy road, upon which the soft sand two inches deep rested upon a 
subsurface not smooth nor hard, the draft of a wagon with narrow tires was 263 
pounds, with wide tires 217 pounds, a difference of 46 pounds in favor of the wide 
tires. It so happens unfortunately that there are several miles of road of this sandy 
character in the State and it is interesting to note that where the gross weight of 
the wagon and load is 4,500 pounds it is drawn more easily upon wide tires than 
upon narrow ones. 

The next trial to be reported took place upon a stiff June grass sod about the 
middle of October, with, of course, the same load as in all other trials, viz., 4,500 
pounds including wagon. Upon the sod, the draft of the wagon with narrow tires 
was 334 pounds, that of the wagon with wide tires, 256 pounds, a difference of 78 
pounds, or 23.35 per cent, in favor of the wide tires. The next day upon a clover and 
timothy sod the narrow tires cut in two inches deep under the heavy load and the 
draft of the wagon was 590 pounds, while the wagon with the wide tires cut in but 
one inch and the pul! was but 480 pounds, 160 pounds, or 27.11 per cent. less than 
the power required to draw the narrow tires. 

On the same day a trial was made on corn stubble, driving between the rows. The 
narrow tires sank in two and one-half inches, requiring a pull of 731 pounds to 
move them; the same load upon the wide tires moved at a pull of 491 pounds, sinking 
in but one inch. Here was a difference in draft of 240 pounds, or 32.83 per cent— 
almost one-third less than with tbe narrow tires. 

These results all favor to a very marked degree, the wide tires. While upon the 
gravel road, hard, smooth and well packed, the difference in draft is but 6.62 per 
eent, using the narrow tire as a basis, upon sod or raw ground the difference is so 
marked as to be decisive. 

The Missouri Station has conducted elaborate trials, comparing wide and narrow 
tires, using a self-recording dynamometer as in our tests and with a net load of 
2,000 pounds. The wide tires were six inches wide and the narrow ones one and 
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one-half inches. The following is a partial summary of their conclusions. (Missouri 
Bulletin 189, page 165.) 

“T. On Macadam street, as an average of the two trials made, a load of 2,518 
pounds couid have been hauled on the broad tires with the same draft that a load 
of 2,000 pounds required on the narrow tires. 

“TI. Gravel road. In all conditions of the gravel road, except when wet and 
sloppy on top, the draft of the broad tired wagon was very much less than that of 
the narrow tired wagon. Averaging the six trials, a load of 2,482 pounds could be 
hauled on the broad tires with the same draft required for 2,000 pounds on the 
rarrow tires. 

cx «x + *£ * * = * = Summing up all the tests on dirt roads, it appears 
that there are but three conditions on which the broad tires draw heavier than the 
narrow tires, viz.: (1) when the road is sloppy, muddy or sticky on the surface and 
firm or hard underneath; (2) when the surface is covered with a very deep, loose 
dust and hard underneath; (3) when the mud is very deep and so sticky that it ad- 
heres to the wheels on both kinds of wagons. It appears that the dust must be 
extraordinarily deep to show a higher draft for the broad than for the narrow tires. 
The three conditions just named, therefore, are somewhat unusual and of compara- 
tively short duration. Through a majority of days in the year, and at times when 
the dirt roads are most used, and when their use is most imperative, the broad tired 
wagons pull materially lighter than the narrow tired wagons. 

“Ty. A large number of tests on meadows, pastures, stubble lands, corn ground, 
and plowed ground in every condition, from dry, hard and firm to very wet and soft, 
show without a single exception a large difference in draft in favor of the broad 
tires. This difference ranged from 17 to 120 per cent. 

“V. It appears that six inches is the best width of tire for a combination farm 
and road wagon and that both axles should be the same length, so that the front and 
hind wheels run in the same track.” 

It is not within the purpose of this bulletin to speak at lenght of the effect of the 
habitual use, upon the one hand, of broad tires and on the other narrow ones, 
on the ordinary dirt roads of the country. The point cannot be passed, however, 
without calling attention to the fact that the deep ruts common to sections where 
narrow tires alone are used, are rare or entirely wanting in those sections where 
broad tires prevail. , 


INFLUENCE OF THE POSITION OF THE LOAD ON THE WAGON UPON THE 
DRAFT. 


On October 19, a comparison was made between the draft of the wagon when the 
load was equally distributed upon all four wheels and the draft of the same wagon 
when the load was piled over the rear axle. Two trials were made in each case. 
The draft of the wagon when the load was equally distributed was 149 pounds, 
when almost entirely upon the hind wheels, 147 pounds, practically the same. These 
trials were made on a hard gravel road. A few days later upon a June grass sod 
the average of two trials in each case shows that with the load distributed the 
draft was 167 pounds, with the load on the front wheels, 294 pounds, upon the rear 
wheels, 289 pounds. These results seem to show that where the road is firm and 
smooth it is immaterial whether the load is evenly distributed over the four wheels 
or not, but where the ground is soft the draft is increased if the weight is very 
largely upon the front or hind wheels. 


THE INFLUENCE OF POINT OF ATTACHMENT OF THE POWER UPON 
THE DRAFT. 


These tests were made upon a gravel road in the first case level, and, in the second, 
with a grade of six feet to the hundred. In the first case where the dynamometer 
was attached in such a way as to bring the whiftletrees in a normal position the draft 
was 188 pounds; when the power was applied at the end of the tongue, nine and one- 
half feet ahead of the ordinary point of attachment, the draft was 174 pounds. 
Where the load was drawn up the grade mentioned, when the whiffletrees were in 
the ordinary position the draft was, as the average of two trials, 366 pounds; when 
the horses were hitched to the end of the tongue as before the draft was 379 pounds. 
These trials do not show a marked difference in draft which can be attributed to the 
difference in point or method of attachment. 
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HOW MUCH DOES GREASING THE AXLES REDUCE THE DRAFT? 


Two trials were made to determine the draft of a wagon on the level gravel road 
with the stated load. The draft on the average was 188 pounds. The wheels were 
then removed, the grease wiped from the skeins and boxes of the wheels and a 
little grit added. The wagon was then drawn over the course three times showing 
an average draft of 280 pounds, an increase of 42 pounds, or 22.84 per cent. 


DRAFT OF SUBSOILERS. 


Late in the fall of 1896 a test was made of the draft of two forms of subsoil 
plows. In one case the loosening of the subsoil was accomplished by forcing through 
it a flat tongue-shaped piece of steel. In the other curved teeth stir up the subsoil. 
Three teeth were used, each approximately an inch in width and so curved as to dig 
to a considerable depth below the bottom of the furrow left by the ordinary plow. 
Subsoiler No. 1 was provided with a wheel which maintained a uniform depth; No. 
2, with the curved teeth, and no appliance for regulating the depth, and in practice 
it was found impossible to keep it from gouging in deep in the softer places and run- 
ning somewhat shallower than desired in others. 

The average draft on four trials of each subsoiler at an average depth of ten inches 
below the bottom of the furrow left by the ordinary plow was for No. 1, 504 pounds 
and for No. 2, 606 pounds. To draw a subsoil plow is, therefore, very heavy work 
for a team. 

THE DRAFT OF SPRING TOOTH HARROWS. 


A test, comparative in its nature, was made with a floating spring tooth harrow 
having fifteen teeth and a riding spring tooth harrow with seventeen teeth. The lat- 
ter covered a ‘width of five feet and nine inches between the outside teeth; the float 
harrow was a little narrower, The test was made on a freshly plowed sandy loam, 
the depth three inches. With the driver riding, the draft of the wheel harrow, 
average of four trials, was 513 pounds; with the driver walking the draft was 346 
pounds as the average of four trials. The draft of the floating harrow under the 
same conditions was 402 pounds. 

On an unplowed compact loam, harrowing to a depth of four inches, two trials 
gave an average draft of 570 pounds with the driver on the seat and 513 pounds 
as the average with the driver walking. Under the same conditions the average of 
two trials with the floating harrow was 608 pounds. These tests go to show that 
the weight of the driver adds very materially to the draft on loose soil, but makes 
less difference on compact ground. ‘They show also that the wheel harrow, the 
driver walking, does its work with less draft than the float harrow, the gain being 
much more appreciable upon compact than upon loose soil. 

It is fair to presume that the draft of these harrows is approximately the same as 
that of harrows in general. It is no wonder that exerting such a continuous and 
heavy force in addition to the labor of traveling over soft ground makes harrowing 
one of the hardest jobs for a team on the farm. In the test of wagons with a gross 
load of 4,500 pounds, in only a few cases did the draft exceed the average of the 
harrow test. In plowing to a depth of six inches the draft rarely exceeded 350 
pounds and the average is probably below 500 pounds. 

The modern harrows pulverize the soil very completely and as a consequence must 
draw hard. They are suited rather for three or even four horses than for two. 


THE DRAFT OF MOWERS. 


On the 7th of July a test of the draft of two five-foot cut mowers was made in a 
field of clover and timothy where the yield of hay was approximately two tons per 
acre. The machines were unlike in the mechanism adopted to drive the cutter bar. 
Both machines were new at the beginning of the season and had had practically 
the same usage previous to the test. The knives were sharp. Each machine was 
given three trials with the following averages: No. 1, 244 pounds and No. 2, 246 
pounds. These figures show about the draft required by a five-foot cut mower on 
reasonably level ground, in medium heavy grass. 
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A GRADE DAIRY HERD. 


BY CLINTON D. SMITH. 


Bulletin 166.—Farm Department. 


The usefulness of the Babcock test and seales in selecting from a herd the cows 
which are turning little or no profits to the owner has been often demonstrated. 
When, however, a dairyman finds it necessary to purchase in a limited time a herd 
of twenty-five or thirty grade dairy cows, he can scarcely expect to use these mod- 
ern appliances. No farmer is willing to sell his best cow, and could the buyer weigh 

her milk and test it for a week’s time it would be no advantage to him, because 

the owner, having his estimate of the value of his cow confirmed, would refuse to 
sell her. Often the buyer has not sufficient time to make tests of milk of the cows 
he buys. As he drives from farm to farm making his purchases he must depend 
upon the lessons derived from his experience and study to teach him to judge, by 
the form and handling of a cow, her ability in the dairy. 

In bulletins 127 and 149, and in several annual reports of the Station, the records 
of many cows in the herd of pure breds at the College are given. It has béen our 
good fortune to develop Holsteins and Jerseys that have given enormous yields of 
milk and butter with relatively small expenditure of food. The lessons to be drawn 
beth from the extraordinary vields and their small cost were not impressed upon the 
dairy community because it was believed that the chief factor in them was the breed 
of the cow. It was thought that the success of the Station in this line of work was 
te be attributed very largely, if not wholly, to the excellence of the foundation stock. 
To test the efficacy of good feed and continuous good care on the development of dairy 
cows and to test further the question whether a grade dairy herd should be kept at 
a profit under conditions existing in central Michigan, the State Board having the 
Experiment Station in control decided to purchase a herd of thirty grade cows, to 
erect for their shelter a barn of sufficient size and to feed and care for them as a 
prudent and economical dairy farmer would do. 

The College had no special facilities for buying cows. Enquiry was made by 
letter as to the price of cows in different localities and as to their breeding as well. 
Visits were made to those sections where it ‘was reported that good grade Short- 
horn cows were to be had, livery rigs were hired and a canvass made of the terri- 
tory from farm to farm, following the ordinary methods of the stock buyer. In 
no community visited were cows found to be either plenty or low in price. To secure 
the number determined upon it was found necessary to buy nearly every cow 
offered. Nine cows were purchased in the vicinity of Delhi Mills and Dexter, in 
Washtenaw county, seven were bought pear Bay City and thirteen in Ingham and 
adjoining counties. Although the breeding of few of the cows could be ascertained 
it was evident from their appearance that most of them had a strong infusion of 
Shorthorn blood in their veins. The cows designated as Nos. 86 and 97 show some 
Jersey blood, while Nos. 87 and 104 evidently trace to some Holstein ancestor. 
Twenty-one cows were bought between August 25th and September 30th, 1897, seven 
were delivered at the College October 6th, and one cow was received as late as 
October 20th. 

The herd was heused in a dairy barn built for the purpose and described on page 
116, of Bulletin 149, This barn was barely completed in the arrival of the herd and 
provided storage room for hay, grain and bedding only. The silage had to be hauled 
forty rods from the silos at another barn. 
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A regular herdsman was employed by the month, who fed and cared for the whole 
herd and milked part of the cows; students were employed to milk the remainder 
at a stated price of five cents per day per cow. The herdsman began October 1, 
1897, and left us April 1, 1898. His wages were $381.00 per month. He kept an ac- 
count of the time devoted to the herd, which varied from month to month, but 
averaged, during the fall and early winter, two-thirds of his time. Later it required 
his full time. After April 1, another herdsman was employed at a salary of $26.00 
per month, devoting his whole time to the care of the herd. 

A careful account has been kept with the herd, charging it with the cost of the 
cows, the traveling expenses incidental to their purchase, the freight to Lansing, the 
wages of the herdsman, the cost of milking, the feed and pasture, and the cost of 
making the butter. In the accounts given below the quantity of material as well 
as the price at the College is given, that the reader may estimate what the cost 
of keeping the cows a year would have been in his immediate locality. The earliest 
date at which the annual accounts with the herd could begin was October 1, 1897, 
hence the account given below is divided on that date, charging the herd with tbe 
net cost of the twenty-one cows purchased before that time, taking into considera- 
tion, as far as they are concerned, their cost delivered at the College and their feed 
between the time of their arrival and October 1, on the one hand, and the receipts 
from them on the other. 

During the fall and the first few days of December the milk was creamed and 
churned and the products sold separate from the milk yielded by the herd of pure 
breds. After the first week of December, and until the first of May, the milk was 
used in common with other milk, either yielded by the pure bred herd or purchased, 
for instruction, in cheese and butter making, to the regular and special students. 
The herd was credited with the milk at the price paid the farmers, During the fall 
the skim milk was fed calves and pigs. <A record was kept of the amount of grain 
purchased for this auxiliary stock, and when these calves and pigs were sold the 
herd was credited with the receipts. Since, during the winter, the milk was sold 
outright this method could not be continued. After May 1, the product was 
sold through two channels. <A good share of the cream was sold at sixty cents per 
gallon to ice cream manufacturers. The remainder of the cream was churned into 
butter and sold at varying prices. A part of the skim milk during the summer of 
1898 was fed to calves belonging to this herd. There was, however, a large surplus, 
amounting to 48,466 pounds, which was fed to other stock. It cannot be unjust to 
credit this amount of skim milk at fifteen cents per hundred, making $65.20, The 
amount of butter made during the summer was 1,335.86 pounds, for the making of 
which at three cents per pound the herd should be charged $40.06. The butter sold 
at twenty cents per pound in May, sixteen cents in June, twenty-one cents in August 
and in September at twenty-two cents. 

With the explanations given, the following set of accounts will indicate the 
various transactions with, the Grade Dairy Herd, for the year beginning October 
iby altel )(e 


GRADE DAIRY HERD. 


Date. Dr. Date. Cr. 
Aug. 25 To 9 cows and calf, Delhi Mills.--. $353 00) Aug. 31 By 730.2 lbs. milk at 90c__--.-..__-- $6 57 
freight omsames.s--22----- 2. 21 27 
traveling expenses_------------ 9 82| Sept. 30 By 6,825, lbs. milk at 90¢...--._.___- 61 42 
27 3 cows bought at Lansing------ 120 00 
31 By se UG bute ree 105 00 
care of cows 23 hours, 10¢_-_--- 2 30 
156lhs\ bran 612002222. 242222 - 94 
156 DS EVE OS: 00 setae ee eee yy 
94% weeks’ pasture, 25¢c_-._--_--- 2 28 
Sept. 4 To 2 cows, bought at Lansing----- 82 00 
ia expenses tuberculin test------- 6 67 
18 1 cow bought at Lansing----_-- 45 00 
22 ile c=,ict os oe LCE ae pee 40 00 
30 2 e oe oe Cea eee 55 00 
milking, 5e perecow per day.--- 14 57 
74.5 lbs. hay; at $10:00_--.-._+..- 37 
617 lbs. skim milk, at 20¢c-.----_-- 1 23 
489 lbs. bran, at $12.00____.------ ee onos 
489 lbs. rye, at $8.00_---_____---- 1 96 
69.8 weeks’ pasture, 25¢c_..--_--- 17 45 2h OMAN CCla-8 22.20 tee eee eee 814 41 
$882 4 $882 41 
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Date. Dr. o Date. Cr. 
Oct:. 1/Vobalance --22----- sioscsee Sects $814 41} Oct. 16 By 150]bs. veal, at $5.50___________- $8 25 
6 7 cows at Bay City------.------ 250 00 31 LiOIbSs butter fat 22cl= ae 24 20 
freight on same----------------- 17 00 135 lbs. butter, at 20c___________ 27 00 
traveling expenses----------.-- 9 60 De piss mill nate Coee ee eee 57 
13 16 pigs-=------- abscess ea teesesse 35 00 13 gal. cream, at 60¢___________- 7 80 
20 1 cow, at Lansing-___-.-_--._--- 38 00 13.66 gal. cream, at 80¢ _______- 10 93 
31 making 245 lbs. butter, 3¢_----- 7 35 
Garejang milking eo see sale 30 78 
6,046 lbs. bran, at$9.50_-_-------- 28 71 
1,795 lbs. corn meal, $15.00_-__--- 13 46 
1,000 Ibs. oil meal, $18.50_----_--- 9 25 J 
6: 640i bs! hay, o00l Seen 16 60 
3,685 lbs. sugar beets, $2.50 4 60 
2,462 Ibs. silage, $2.50_.---------- 3 08 
1,235 lbs. corn stalks, $2.00 1 24 
960 lbs. green clover, $2.00_----- 96 
240 lbs. middlings, $10.50_--_---- 1 26 
INO, 150 ‘Lo1care and) milking -2222- = S22 222 - 7 40) Nov. 30 By 435.5 lbs butter, 22¢__..________- 95 81 
making 435.5 lbs. butter 3¢e_-_--- 13 07 136: pS cream: 1) Cases 13 67 
7,960 lbs. sugar beets, $2.50_____- 9 95 Wlbs milk, Ber 2S ee 
4,330 lbs. shredded fodder, $2.00 4 33 
1;820)Ibs:, hay, $6.00_.=-2 2-2. =.= 5 46 
3.982 lbs. corn meal, $15.00_____- 29 86 
800 lbs. oil meal, $18.50_-__------- 7 40 
Dec. 17 To miiking to date, at 5e per cow 
DES GAV i= see Se SA ee 49 90 | Dee: 31 By 281.5ibs, butter, 22¢c:-_--.___2__- 61 93 
31 CareKOlanenrd == 2k eos see 20 72 5 Ibs sbutterse4ce. aaa ie 
making 286.5 lbs. butter, 3¢ _---- 8 60 l-galyeream, 80c.-2_ 2-2. 2S 80 
4,700 Ibs. hay, at$5.00._.--------- 11 75 1O}575a bs smilies S10: 3 ee eee 116 33 
22D, LDS eLOOtsy be pUl sense nee 3 21 = 239 1 DSuvieal, po: 002: sae 11 95 
2000. Uibsi branes: 323 sss sso bes= 11 00 | 
1,500 lbs. oil meal, $18 50___-__---- 13 87 
DidgelbSa Stalks G2) p0 pose ae se 6 85 
22,010 Ibs. silage, $2.50_-..._. ---. 27 51 
5,276 lbs. corn meal, $12 00___--- 31 65 
1,136 lbs. middlings, $12.00_---.-- 6 81 
panes No cane Ofherdass 226). eens ae 31 00 | Jan. 31 By 17,239 lbs. milk, at $1.20_-.--___. 206 87 
100 lbs. cotton seed meal_-_--__- 92 1,985 lbs. pork, at $3.50.-----_.._ 69 47 
1,000 lbs. linseed meal___---._--. 8 90 888 Ibs. veal, at 4¢------_---____ 35 52 
24.260 Ibs. silage, at $2.50.------- 30 32 426 Ibs. veal, at 44%4¢_...---_____- 19 17 
a 6,152 Ibs. corn stalks, $2.50------ 7 69 
11,350 Ihs. beets, $2.50_-.-------- 14 18 
bbe DS ina yore: 00 seen ee se 14 16 
SLO lbscorn. 612:/005- -—-- 2-2 =— = 4 91 . 
819 lbs. middlings, $13.00._-.-_-- 5 32 
Ie PONCSAlt= = 9c ses - oases seseence 5 00 
Hebel opupigs! esses ase ee eee se 16 00) Heb: 11 Byi3iibs weal, at 5¢=2-- ea se=—s 6 55 
19 ML in oe wee NLS RT ae 34 40 28 15,358 Ibs. milk, $1.20-...-.-2_-.- 184 29 
28 Gare ofmerds:)) = es 26 72 
865 lbs. middlings, $14.00___----- _ 605 
865 lbs. corn meal, $16.00_... ___ 6 92 
TAOS; bran. O10 se asses Se 49 77 
100 lbs. oil meal, 89c__---------- &9 
1,187 lbs. cotton meal, $19.20---. 11 40 
at 475 lbs. silage, $2.50_.-_..----- 26 84 
3,125 Ibs. stalks, $2.50.___..------ 3 90 
13,510 Ibs. beets, $2.50....-.--__- 16 88 
SiS8isibs. hay, eos00 seo ee ae 22 20 
r. 7p and milline-\—U<. s-2-Je 44 75 | Mar. 23 By 1,680 lbs. pork, $3.40. .--....----- bf 12 
Met se et and alage ($2 B0P ao 28 Bi 27. «1.140 lbs. beef (102) $2.75......-. 31 35 
16,400 Ibs. roots, $2 50..---------- 20 50 126 lbs. veal, 5¢_---------------- 6 30 
7-75 Ibs, hay, $7.00..._----22---- 27 91 31 16;3l G1 bs. moll 8 Clo == eee 138 69 
2,419 lbs. corn meal, $15.00------ 18 14 
5.580ilbs: bran, o16.0025.2===----= 44 64 
300 Ibs. cotton meal, $19.20------ 2 88 
350 lbs. middlings, $14.00--------- 2 45 
950 lbs. stalks, $2.50-------------- 1 18 
Apr. 14 To tubereulin test------.----------- 12 12| Apr. 30 By 312 Ibs. veal, 4¢__________-.------ 12 48 
Beans. > careandimniliis ees oe 38 62 15,889 lbs. milk, 90¢.---- -------- 143 00 
2,790 Ibs. silage, $2.50.----------- 3 48 
4,120 lbs. corn meal, $15.00---_-- 30 90 
900 lbs. cotton meal, $19.40_---- 8 73 
‘Oe lbssbran.olorc0s.-2- 2-2 s-"- 72 
380ilbswhay. so-00-- 2=---2-=--=— 18 45 
2,230 lbs. beets, $2.50------------ Paavi 
May 31 To care and milking. --------.----- 55 90 | May 31 By 100 gals. cream at 60c._--.------ 60 00 
3:469 Tbs" haya $0,002.25 02- 2-5-2 8 67 524.9 lbs. butter, at 20c. -------- 104 98 
5,607 lbs. corn meal, $18.00-__-- 50 46 
600 lbs. cotton seed meal, $19.40 5 82 
108 weeks’ pasture, 25¢--------- 27 00 


a 


—x—— 
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Date. Dr. Date. Cr. 
June 30 To care and milking_____-___--____- $40 12) June 30 By 135 gals. cream at 60c._-___-_--- $81 00 
115 5-7 weeks’ pasture, 25c.--- 28 93 418.8 lbs. butter at 16c._-__-____- 67 O1 
182 lbs. cotton seed meal.-.-.---- 1 76 
July 3 To 45,780 lbs. hay at $6.00_---.------ 137 34| July 31 By 245.93 gals. cream at 60e.---_--- 147 56 
13 2,000 Ibs. hay at $4.00_________._- 4 00 
31 119 3-7 weeks’ pasture, 25c__-_-- 29 86 
2,400 lbs. corn meal, $17.00_-_---- 20 40 
281 lbs. cotton seed meal---_-_-_-- 2 72 
Garevanoumilkingeeeess eee aaa 26 25 
Ang si No care andimilking--2/2 205. esse. 27 93 | Aug. 31 By 103 gals. cream at 60c. -_-___---- 61 80 
119 4-7 weeks’ pasture, 25c_.-. 29 89 220.25 lbs. butter at 21c._-___- x= 46525 
2,375 lbs. corn meal, $16.00.___-- 19 00 
2,637 lbs. bran, $12,00_..-----+-_- 15 82 
4 SiS sSalt~2ioee oes een ee es tee 1 43 
Sept.30 To care and milking. --_.----_-.-__- 43 90 | Sept.30 By 75 gals. cream at 60c.-_.-------- 45 00 
111 3-7 weeks’ pasture, 25c--..- 27 86 W741 lbs: butter at22e.2--_--.. “37 ad 
S039 bs! branwisie.00 sess see 48 23 Z,o20bs_Deeicatios 10 Ss eee 71 92 
1,410 lbs. corn meal, $16.00_----- 11 28 43,466 lbs. skim milk at 15e ____- 65 20 
Service of jullseee at eee 25 00 
Oct. 1 To making 1335.36 lbs. butter_____- 40 06} Oct. 1 By inventory as follows: 
25) COW Sion one ee ee Se aes 960 00 
2 tons hay. 60.0052 s sean el es 126000: 
4'Fons branes se ooh eee eee 48 00 
6G ealves:. 2,053. bilbs#4e2 aes 8&2 14 
INI tpn Ei eee he a a Ne RS eee 277 58 De Calis ojunee tema vem eee ee eae eee 15 00 
$3,310 96 $3,310 96 


This account may be summarized as tollows: 


THE GRADE HERD. Dr. 
MowIcows, average cost delivered at the colleges $39/51_— <5 22-522 225 2 ee $1,145 69 
CNRS Ev aXe lireawil abated 1H aVey OPE ake ts =e a yes le ee rar ees i oa ae ee ee ge tte 520 51 
MPA KAD Span Ges Ellin g42 3024 oN) See OMG Ge Nes to Cee ae Pate a lr gee ne ree 69 08 
SR ee ee Ee ee a el A te ak [ace Bee ee th en wee ES a Le a ee ae 6 43 
PRECTLCIOV Es See a oe ee ee ay le i ees mney eee a epee ee Sen eh ae oe oem aS eS 96 
LOD SOM DSS ASE see ee Unseen see 119 74 
Sa 1 Olbsmib a yes. Ss Sa Awe in! Noel ls eee x ae not oe 2 ee ee tee 266 54 
Av Aoi lDSs branes sae see A ape ee El ie SS eee ree eee Sas 2 ar ere: 270 87 
3. (068 Ibs. corn TMG eae hs Le Ste ae Se ee ee 2 up ER Coe le 236 98 
Din UOlDS OCC tSue mas tee er Rll we Ee lan ee he TRE Oe ed ee 8 2 eee 2 es 72 10 
Zl e9bS; COrMm Stalls eae e2 5 esas ee Bas SA Ne aN ne Sp oe ety Se one SNe eae us ee 20°19 
4400s DS linsee dime ali yeae nae Ashe hs eae a Os es NS Ree ES Se oe Oe ee ar eee 40 31 
2 DOOMLDS COLLOMISCEGIMe al mate eee tem ee ant | yee eg ee ee eae ot ees 34 23 
Dial m@WeeCKS PASDULG += sce aaah ee oka we sere tea ere A ere Se Ses 2 On Se ee ee aegis ere 143 54 
BECOME seanto eb baked ees Re SER ie ee ee oe ee ee eee ei ale Ne 21 89 
72 89 
service of bull___---- PIRES Vena eee Ye te Ee RS ee ein 2G, hae 25 00 


B 


=] 


$3,050 05 


Cr. 
CALVES!SOlLd SS 252 OU OSs ys eet te tek St aE mle a Ae Ts Re Se dE ee ee oe ee $100 22 
pigs sold, 386s, HOS\ Shee eoes: REDE SS I Bie MO RPO Eat i WAI LN Oe SL 2 eee oa 126 59 


butter, 2,302.5 lbs. eet ee ee eee 466 09 


CUSED TLOSG Oi al SMe FS aS eal eA aT ned 2g a a et Se ee ge ae 428 56 
aaa ey ae Oe ee a of a oo oor Re te eee Re ena ene ELUNE Lk Ree eS Sere mete SN AT sty AN 789 89 
skim milk, 43,466 lbs. .----.- SNR OES Se SNe SE eee See GC Ne SN 1 re 65 20 
3 cows sold during the year, By SAGO Sse NOVA Dc Vinahe N TIT Ts CON NE EN a 103 27 
EXcess/OL reECeiptsioOver/eXPENSES IMS 6p LEMID ST els Oi a eee ea 16 68 
shah Coy oN 0) Ate es i ea ee peep ee ys os SRA Yas SE Ss ES Aye ON SRS A a Hee ae 1,231 14 


$3,327 64 


These accounts show the total receipts, exclusive of the inventory, of property 


on hand at the close of the year. to be $2,079.82, of which $1,684.54 came from the 
sale of milk and its products, The total expenditures, including the cost of the 
cows, was $3,050.06. Excluding the cost of the cows and of the hay and bran on 
hand at the close of the year, the net expenses of the herd amounted to $1,730.37. 
Taking out the cost of the pigs and the middlings which they ate, we have $1,657.48 
as the cost of keeping, feeding and milking, or $57.15 per cow, on the basis of the 
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twenty-nine animals constituting the original herd. The feed alone, including 
pasture, came to $1,042.89, or $85.96 per cow, leaving $21.19 per cow as the cost of 
eare, milking and making butter. 

The net profit from the year’s transactions amounts to $277.58, as shown by the 
above accounts. This, however, does not, by any means, represent the total benefit 
to the farm. For several successive days the manure made in the barn was 
weighed, the average being 1,600 pounds per day. ‘lhe floors of the stable and 
gutters are practically water tight, and there was little loss of fertility when the 
cows were in the stable. 

Since a minimum amount of bedding was used the manure consisted almost 
entirely of the solid and liquid excrements of the cows. Its entire weight for the 
winter was approximately one hundred and fifty tons. After April 15th the cows 
ran in a pasture lot adjacent to the barn during the day, where a part of the 
manure at least was wasted, distributed over an area where it was not badly 
needed. It is safe, however, to estimate the total tonnage of manure hauled to the 
fields at two hundred tons. The cows were well fed and the manure could not 
fail to contain a high per cent of fertilizing material. No exact money value can, 
of course, be ascribed to it. 

It should be said in concluding the discussion of this phase of the subject that 
the cost of care, milking and incidentais, $21.19 per sow, is unduly high. The chief 
factor in that amount is the milking. For various reasons, including the good of 
the herd itself, it was found necessary to milk in a short time both morning and 
night. This necessitated the employment of a larger number of milxers than was 
economical, and, since the milking was done largely by students who had to come 
from distant rooms and make a change of clothes for a short period of work, it in- 
creased the price per cow to five cents per day, 


NOTES ON INDIVIDUAL COWS. 


It was inevitable that the method followed in purchasing should result in bring- 
ing into the herd some unprofitable cows. 'The herd had necessarily to be sifted 
by the performance of the cow her first year. It was part of the plan to record the 
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yields of all the cows, and to dry off and.sell for beef those that did not yield 6,000 
pounds of milk and 800 pounds of butter in twelve months, and replace them by 
other purchases. 

In the following table is recorded the number by which the cow is known, her 
purchase price, yield of milk, of fat, the estimated amount of butter, the number of 
weeks she was milked, the date of the birth of her calf, if it occurred after October 
1, 1897, and finally her present value, as determined by the separate estimates of 
competent cattle men: 


Peers F Estimated |.No. of : Pres- 
Be coi ppeeuetdets lp owncis PULSE Hele Neal Coun) ye aie 
18 $30 00 6,073.2 258 .33 301.38 OTe Ne ae sinwe es Laser ee Seneca $35 00 
39 25 00 7,309.9 266.85 311 32 46 March 29, 1898_____- 30 00 
86 40 00 5,687.7 244.36 285.08 BOceat |S mee aie einen, emery 30 00 
87 35 00 10,309.9 344.14 401.49 44 | December 20, 1897-| 50 00 
88 32 00 6,762.1 250.57 292.33 44 | April 3, 1898_..._...| 37 00 
89 40 00 6,639.0 251.90 298.88 Pa aie We ae Te ee aN 35 00 
90 40 00 9,135.5 291.84 340.48 46 Avpril, 2) 1898e2=-22- 40 00 
91 45 00 8,207.4 290.79 339.25 Boita| eas Sree 2) Se aa 40 00 
92 35 00 6,009.8 234.58 273.67 POY, || Sees So eee a Se ceed, 35 00 
93 40 00 5,209.6 175.10 204.28 BO Lelie tases emai. 38 00. 
94 | 45 00 7,595.1 261.22 304.735 Boia | eeees te ene ee ae ea 34 00 
95 36 00 7,154.9 272.70 318.15 | 46 November 1, 1897__ 44 00 
96 50 CO 7,486.6 303.31 353.86 40 | December 15, 1897.| 40 00 
97 41 00 6,745.7 249 .27 290.81 45 | October 9, 1897__..| 37 00 
98 41 00 8,135.3 327.69 382. 30 48 | October 22, 1897...| 50 00 
99 30 00 7,072.8 263.15 307.00 AOVY || inte SU ESE aS IN % 
100 40 00 6,581.6 231.19 269.72 43 | November 10, 1897.|  _* 
101 45 00 6,956.3 245.78 286.74 47 | March 21, 1898......| 36 00 
102 40 00 175.5 7.12 8.30 Pree |e ea a te) a he * 
103 35 00 6,745.4 284.57 331.99 45 | November 15, 1897.| 40 00 
104 35 00 8,054.1 272.62 318.05 47 | October 29, 1897....| 40 00 
105 35 71 6,931.6 269.10 313.95 42 | December 5, 1897...| 40 00 
106 35 72 8,208.9 305.21 356.07 | 50 | October 24, 1897....| 47 00 
107 35 00 8,004.0 . 298.16 347.85 50 | May 2, 1898.......-.| 40 00 
108 35 71 7,679.0 285.82 333.45 49 . | April 25, 1898__...-- 40 00 
109 35 71 5,820 3 216.05 252.05 AG ial ae atc mieten» 35 00 
110 35 71 3,044.7 113.63 132.56 SO eas sell Pee wea Peele TOMO) 
111 35 71 2,265.2 89.40 104.30 Obie iuiaber om. 5 en teens + 
116 38 00 5,687.5 214.80 250.60 33 | February 3, 1898-..| 32 00 
* Sold. 
+Slaughtered. 


Number 102 was severely injured in the udder soon after purchase. She re- 
eovered very slowly but was finally fattened and sold for beef. Number 111 was 
condemned as tuberculous in April, 1898, and slaughtered. Numbers 99 and 100 
were fattened and sold toward the close of their milking period because they were 
deemed too old to keep longer. Numbers 86, 91 and 94 gave milk through the 
entire year. Numbers 39, 87, 88, 90, 94, 96, 98, 101, 108, 104, 106, 107, 108, were. 
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giving milk October 1, 1898. The remaining cows had for the most part, given 
milk through the previous winter and were dried off in August or September of 
1898. 

Number 110 gave bloody milk at frequent intervals which had to be thrown away, 
making her record incomplete. 

In determining what cows to keep for the next year attention is first paid to 
the records. It is significant to note that all of the cows gave over six thousand 
pounds of milk in the twelve months except 86, 93, 109, 110 and 116, throwing out 
of course both 102 and 111, which were disposed of before they had been in milk 
long enough to make any record. As far as milk giving is concerned, the average 
of the herd, including all the cows mentioned in the previous sentence except 102 
and 111, is 7,009 pounds. 

Each mess of milk was weighed as it was milked, and the quantity of fat yielded 
by the cow per week determined, by saving in a. bottle properly marked a small 
sample from each mess. A small quantity of potassium bichromate was put in the 
bottle at the beginning of the week, to keep the milk from souring during hot 
weather. Each cow had her bottle thus marked and prepared and at the end of 


(S7.) 


the week the sample it contained was tested by the Babcock test and its per cent 
of fat determined. This bottle of milk unquestionably fairly represented in quality 
the average yield of the cow for the week. In a book properly ruled the weight of 
each mess of milk given by the cow was copied. These weights were added to- 
gether at the close of the week, and the sum multiplied by the per cent of fat shown 
by the Babcock test, in the samples taken from the milk of the given cow during the 
week. The product shows the amount of fat yielded by the cow in the given 
week. Experience has demonstrated that ic requires by the methods in use at the 
College on the average 257.15 pounds of fat to make, with the addition of the proper 
amount of salt and water, three hundred pounds of butter. A yield of 300 pounds 
of butter, or 257.15 pounds of fat, is a high average for a grade dairy herd over the 
breeding and feeding of which the owner has had control for many years. It is, 
therefore, a very high average for a nerd (hastily gathered in a season of: the year 
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when cows are scarce... Again rejecting the yields of 102 and 111, the average pro- 
duction of fat per cow for the twelve months was 259.91, equivalent to 304.89 
pounds of butter. 

The largest yield of milk was given by 87, viz., 10,310 lbs.; the next 90, with 
9,185.5 Ibs. to her credit; 91, 98, 104, 106 and 107 each gave over 8,000 pounds. In 
fat yield 87 again takes the lead, with 344.14 pounds to her credit in 44 weeks and 
the period of lactation not yet complete. Other cows giving over three hundred 
pounds of fat are 96, 98 and 106. With none of these cows was the period of 
lactation complete. Eleven cows out of the twenty-nine purchased, rejecting of - 
course 102 and 111, gave less than 257.15 pounds of fat. On the other hand, number 
S7 gave more than fourteen pounas of butter per week both on the last week in 
January and the middle week of February, and 90 gave 14.74 pounds of butter in 
the second week of May. A fact still more significant is that 116 gave 12.7 pounds 
of fat the first full week of her milking period, and yet during the whole of that 
period, lasting thirty-three weeks, gave out 214.80 pounds. Although on the start she 
promised by her appearance, as well as by her yield for a single week, to be one 
of the best cows in the lot, she rapidly declined and was dried off at the end of the 
thirty-third week. She is another illustration of the danger of estimating the value 
of a cow from a week’s test alone. 


- 


COWS GIVING LESS THAN 300 POUNDS OF BUTTER IN THE YEAR. 


In her full milking period of sixty-three weeks number 18 gave 451.25 pounds of 
fat, number 39, 318.39 pounds and number 91, 821.87 pounds of fat, or 526.46 
pounds, 371.45 pounds, and 375.51 pounds of butter respectively. ) ; 

No reason is apparent why the herd of cows the history of which is given in 
this bulletin may not be supposed to fairly represent the average cows of southern 
Michigan, as far as their breeding and treatment prior to their coming to the 
College is concerned. If their yields have exceeded the average of the cows in 
the herds of Michigan dairymen, it is largely because the treatment accorded them 
has been uniformly good. They have not been pampered and overfed for part of 
the season and neglected for the remainder. They have had a reasonably warm, 
well ventilated barn to protect them from the storms of winter. They have had 
succulent food whenever removed from pasture, and when, by drouth, the fields 
have been made bare, some forage crop has been provided to tide them over to the 
winter feeding. ‘’he cows have not been chased, worried nor ill treated. The high 
average yield of the herd is to be attributed to the combination of these faciors. 
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A DISCUSSION OF FARM DAIRY METHODS. 


BY GORDON H. TRUE. 


Bulletin 167.—Farm Department. 


In a consideration of the different methods of separating cream from the milk of 
which it is a part, it is well to keep in mind the composition of milk. We speak 
of milk as being composed of water, butter fat and solids not fat. Cream consists 
of butter fat mixed with more or less milk. Skim milk, if the separation has been 
complete, consists of the water and the solids not fat of the milk. Butter fat is 
lighter than milk and the solids not fat are heavier, and when milk is allowed to 
stand there is a more or less complete separation of the lighter parts of the milk 
from the heavier, the butter fat coming to the top in the form of cream, while 
the heavier skim milk settles to the bottom. The butter fat exists in the milk in the 
form of minute globules varying in size from one thirty-thousandth to one ten- 
thousandth of an inch in diameter. The smaller the fat globules the larger the 
relative amount of surface when compared with the volume and the greater the 
resistance offered by the milk in comparison with their buoyancy, In other words, 
the larger the fat globules the more rapidly do they rise to the surface. 

Other things being equal, the heavier the liquid in which these fat globules float 
the more rapidly and completely will the separation take place. In the case of 
milk, however, those conditions which make the skim milk heavier make it at the 
same time a thicker and more viscous fluid, so that with the increase in specific 
gravity tending to aid the separation there seems to be an increased thickness of 
the fiuid tending to retard it. Thus it is that the composition of milk comes to have 
a practical bearing upon the problems of creaming. 


CREAMING. 


Shallow pans.—The method of creaming milk most commonly practiced is prob- 
ably that in which the fresh milk is set in shallow tin or earthen vessels and allowed 
to stand at the temperature of the room until, by the action of gravity, the heavier 
parts of the milk find their way to the bottom of the vessel and the lighter parts 
come to the top in the form of cream. This method was practiced by our mothers 
and by our grandmothers for generations, and we speak of it nowadays as the old 
shallow pan method. 

While it is undoubtedly true that very good butter has been made, and is still 
being made, from cream raised by this process, it has its disadvantages. On ac- 
count of the relatively large amount of room required for setting the milk in 
shallow pans, it is hard to provide a place where suitable conditions can be main- 
tained without considerable expense. It is clear that the milk should be set in a 
room where the atmosphere is always pure and the temperature is under control. 

It is argued in favor of the shallow-pan system that it is inexpensive. This.is in 
a sense true, but if the same conditions of temperature and purity of atmosphere 
necessary in the other methods were insisted upon where shallow pans are used 
this argument could no longer be brought forward. 

Too often we find that a part of the kitchen, pantry or cellar is used as a milk 
room, and that the use of these rooms for the cooking of food or the storage of food 
and of vegetables makes them unfit places for the keeping of milk. A clean, sweet, 
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well ventilated cellar makes an excellent place for setting milk, but the kitchen 
or pantry should never be used. Milk is peculiarly susceptible to bad odors, and 
really fine butter cannot be made from milk set in an impure atmosphere. 

Because of the relatively large amount of surface exposed, the cream upon milk 
set in shallow pans is liable to become hard through excessive evaporation unless 
some means are taken to prevent it. The hard cream upon the pan becomes hard 
lumps in the churn and these lumps, not taking color with the rest, appear as white 
specks in the butter. We have found that in practice it is a good plan to cover the 
pan with a single thickness of cheese cloth. 

Not only is it essential that the air of the milk room should be pure and sweet, 
but it is equally important that the temperature should be under control. The 
lower the temperature of the room in which the milk-is set the less will be the 
loss of the butter fat in the skim milk. In setting milk in deep cans we desire 
a temperature as low as 40 degrees Fah. If we could have our milk rooms at this 
temperature the separation of the cream would be much more complete than when 
set at ordinary room temperatures. 

The difference between the specific gravity of the cream and that of ‘the milk is 
made greater by cooling. ‘The lower the temperature to which the milk is cooled, 
and the more rapidly it is cooled to that temperature, the more readily does the 
separation of the milk and cream take place. 

By the use of the separator the cream may be taken from the milk immediately 
after milking. If the cold deep setting method of separation is used, the milk 
may be skimmed as soon as the cream has all risen, which. under the best condi- 
tions, will be at the end of about twelve hours; but in the case of shallow pans 
the time of skimming must be regulated by the condition of the cream. This will 
vary under different surroundings. Cream must have a certain degree of thickness 
in order to be skimmed without too great a loss from the almost unavoidable mixing 
of the milk and the cream during skimming. Some prefer to wait until the milk is 
sour. Skimming at the end of either twelve, twenty-four or thirty-six hours 
generally makes a most convenient arrangement of the work, and we have found 
it most satisfactory, all things considered, to skim at the end of twenty-four hours. 
The loss of butter fat would perhaps be a trifie less if the milk were allowed to 
stand longer and the cream were to become thicker, but the quality of the latter 
would not be as good. Skimming the milk while the cream is yet sweet isto be 
especially recommended if the product of the dairy is small and the cream has to be 
saved for some days in order to get a churning. 

At best, the loss of butter fat in the skim milk from shallow pans is excessive. 
We have found that in the fall, when probably half of the cows in the herd were 
“strippers,” and the milk was set for twenty-four hours in a room which varied in 
temperature from 57 to 62 degrees Fah., with an average between 58 and 59 degrees 
Fah., the butter fat in theskim milk was .66 per cent. A similar trial conducted 
for twenty-one days in the spring showed the same result. Here was a loss of 
practically one-fifth of all the butter fat. Excessive as this may seem, it is con- 
siderably below the average waste on farms where this method of setting milk is 
practiced. ‘he average per cent of butter fat in the skim milk from shallow pans 
on seventeen farms near the college was found to be just a trifle under 1 per cent 
(.9S per cent). In seven cases it was above this figure, averaging 1.5 per cent, while 
in the ten cases where the loss was less than 1 per cent the average was .63 per 
cent. 

Cold deep setting.—By cold deep setting is meant that system in common use 
where the milk is allowed to stand in some form of deep can set or submerged in 
eold water. The system has its advantages over the shallow-pan method. The 
tank of cold water with the enclosed cans of milk does not take up much room, thus 
making it easy to provide a place for it where the air is pure and the ventilation 
good. On account of the cans being covered, the cream is never hardened on the 
surface, as is liable to be the case with shallow-pan cream. It is not necessary for 
the milk to stand more than twenty-four hours, and, remaining as it does at a low 
temperature, both milk and cream are sweet at the time of skimming, The ripen- 
ing of the cream may then be controlled, and the skim milk fed sweet to calves or 
pigs. Properly ‘handled, there is less loss of fat in the skim milk than with shallow 
pans. The apparatus may consist simply of shot-gun cans set in kerosene barrels 
sawed off to be of proper depth, a conical dipper being used for skimming, or the 
more convenient and more eflicient and at the same time more expensive cabinet 
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creamer may be purchased. In either case, this method is preferable to setting 
in shallow pans. 

Three prominent agencies are suggested as affecting the efficiency of creaming— 
the temperature of the water in which the milk is set, the temperature of the mill 
itself, dependent upon the time it has been milked, and the length of time that 
the cows have given milk. It might be added, too, that as cows differ individually, 
no two being just alike in every respect, so the milk of some cows creams more 
readily than that of others. the difference probably being due to the difference in the 
composition of the milk and the size of the fat globules. 

In order to get the best results from cold deep setting, ice must be used. It is 
important that the milk be ceoled as rapidly as possible; therefore, the colder the 
surrounding water, the better. We have recently made trials in which the milk 
of the herd, divided into separate lots and set in deep cans with the water at 
different temperatures, gave the following results; 


Average per- 
Temperatere cent of fat in 
degrees, Fah. theskim milk 
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These results point to the conclusion stated above, the colder the water the 
better. The statement is often made that water should be at least as low as 50 
degrees, but our experience leads us to conclude that even 40 degrees is none too 
low. 

Attention is called to the fact that the milk set in one case in standing water and 
in another in running water at the same temperature showed no difference in the 
efficiency of creaming, ‘The idea seems to be prevalent that by setting milk in 
running water_and thus keeping the temperature constant, better results can be 
obtained ‘than by setting in still water at the same temperature, but this trial does 
not indicate tha such is the case. The temperature of the standing water rose on 
an average 7 degrees Fah., during the twenty-four hours that the milk was allowed 
to set. 

It is to be observed, too, that the loss in the skim milk where milk is set in deep 
cans in the open air is excessive. It seems to be safe to conclude that unless water 
is to be used the shallow pans furnish a more efficient method of creaming than the 
deep setting. 

While the best results seem to be obtained by setting milk as soon after milking 
as possible, the loss due to a slight delay in setting is not excessive if the water iis 
at a low temperature when the milk is set. A certain amount of milk was divided 
into three equal lots, one of which was set immediately, one a half hour later, and 
the third half an hour later still, the water in all cases being at the same 
temperature and the milk never above 36 degrees Fah. The following are the re-. 
sults: 

Average per- 
eent of fat in 
skim milk. 
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It is of the utmost importance that the water in which the milk is set be at 
temperature certainly below 50 degrees Fah., and preferably below 40, when the 
cans of milk are put in, otherwise an excessive loss of butter in the skim milk is to 
be expected. Setting the milk in water above 50 degrees Fah., and afterwards 
cooling the water down to forty or below will not prevent the loss. it is essential 
that the water be cold at the beginning, 

The length of time the cow has been in milk has an influence upon the complete- 
ness of separation of the butter fat in the cream. The cream in milk from cows 
well advanced in the period of lactation seems to separate less readily than that in 
the milk of cows comparatively fresh. This difference is attributed to a decrease 
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in the size of the fat globules in the milk, accompanied by an increase in the per 
cent of other milk solids, attendant upon the advance in the period of lactation. 
The smaller fat globules in a thicker fiuid rise to the surface with greater difficulty. 

In some half a dozen trials, in which the milk of a single fresh cow was set by 
itself, the skim milk showed the presence of only a trace of butter fat. At the same 
time there was in the herd another cow, in the eighteen month of her period of 
lactation, still giving a large flow of milk. Milk from this cow set under the same 
conditions in an equal number of trials showed a loss of over one per cent (1.08) of 
butier fat in the skim milk. When the milk of this cow was set as a part of the 
mixed milk of the herd, the can containing her milk showed an average loss in the 
skim milk of eight-tenths of one per cent (.8) of butter fat. By diluting her milk 
with ten per cent its weight of water, about the same loss (.81) was suffered as 
when mixed with the herd milk. When her milk was mixed with that of the fresh 
cow above mentioned the loss of butter fat in the skim milk was reduced to about 
a quarter of one per cent (.26). 

In trials of the cold deep setting method conducted Simultaneously with the 
trials of the shallow pans heretofore mentioned the following losses were obtained: 
In the fall trial, when the cows were all a long time in milk and the milk set for 
only twelve hours in water varying from 34 to 54 degrees Fah. in temperature 
averaging 45 degrees Fah.. the loss was a little over seven-tenths per cent (.73). 
In the spring trial the milk set for twenty-four hours in water varying in 
temperature from 41 to 52 degrees Fah., averaging 45 degrees Fah., there was a 
loss of a trifle over four-tenths of one per cent (.41). From these results it appears 
that, under what may perhaps be called average conditions as regards temperature 
of water, setting milk for twenty-four hours gives much better results than setting 
for only twelve hours. It also appears that setting milk in shallow pans for 
twenty-four hours gives better results than setting in deep setting for twelvé hours 
under the conditions existing in this experiment. 

It should be added that in the above trials the average loss was somewhat in- 
creased by the skim milk being drawn off too closely in a few cases. Care should 
always be taken to leave a certain amount of milk with the cream, as the top layer 
of miik always contains some buiter fat. Then, too, as milk runs off from below 
and the cream settles toward the bottom of the can unless the flow is checked the 
eurrent of milk is liable to draw some of the cream out with it. 

The separator.—Che cream separator affords the most satisfactory means now in 
vogue for getting cream from milk. The machine consists of a very rapidly 
revolving bowl into which a continuous stream of whole milk runs and out of which 
continuous streams of cream and skim milk come. The rapid whirling of the 
inilk serves to separate the heavier from the lighter parts, and just as the lighter 
cream finds its way to the top of the pan of milk when allowed to stand, while 
the heavier part of the milk settles to the bottom, so in the rapidly revolving separa- 
tor bowl the cream finds its way to the outlet near the center of the bowl, the skim 
milk going to the outside. The operation is purely mechanical. 

Among the advantages of the separator over the shallow pan and cold deep 
setting methods the following are to be considered: (1) The separation is practically 
complete, the loss in the skim milk being seldom more than one-tenth of one per 
eent, when the machine is properly handled; (2) The labor involved, it may be 
safely said, is less than in either of the other methods; (8) The milk is separated 
not only while sweet, but when warm, the cream is sweet and of even thickness, 
and the skim milk is in the best possible condition to feed to young stock as it comes 
from the separator; (4) Instead of having all the milk from the herd to keep cool. 
only the cream need be held at a low temperature, thus lessening the quantity of 
ice required; (5) The thickness of the cream may be regulated. 

The main objection to the separator is the first cost. From the statements made 
in the foregoing pages concerning the loss of butter fat in the skim milk where 
gravity methods of separation are used, one who knows how much milk he gets dur- 
ing the year can readily calculate whether or not it will pay him to invest in a 
separator. 

In the use of the separator three points should be carefully watched and regu- 
lated, viz.: the speed of the bowl, tie temperature ef the milk, and the feed of the 
milk to the machine. With the same machine and all other conditions the same, 
a greater loss of butter fat must be expected when the separator is not run up to 
speed, when the milk is below a certain temperature or when more than a certain 
amount of milk is run through in a given length of time. 
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With reference to the rate at which the separator should be turned. it is always 
safe to follow the directions given by the manufacturer for its operation, 

The result of letting the speed get down was made clear by the following simple 
experiments: In the first case the power was removed from a machine running at 
full speed and full capacity, separating six hundred pounds of milk an hour, and 
the skim milk caught in small lots and tested separately. The following is the 
record of the test of the first seven quarts of milk coming from the machine after 
the power was removed: 


Per cent fat 
in skim milk. 
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In the second case a hand separator was turned at different rates of speed, forty- 
two turns of the crank per minute being recommended by the manufacturer. The 
following are the results: 


Per cent fat 
in skim milk. 


45 SCUENSE DOL EMME vheeac secre Osan ae ORE eee .02 
42 SCUEMIS) sD Ol VIMUNUGE Aetna aeons ire Seca ke re aces cet 04 
59 bUENS PET IM UMUCES: yah come eiciees EE ei eee es ee ee OAT 
SO UI er MMU bel. Seen cs coer Were chee mnemn eS Sead ees gt Mn ee teal .05 


In turning a separator by hand care should be taken to have the motion as steady 
as possible, the pressure of the hand upon the crank being the same all the way 
around. 

For some weeks during the summer we creamed the night’s and the morning’s 
milk of the herd separately in the morning, The morning’s milk, of course, was 
warm. The night’s milk having been run over a Star Cooler immediately after 
milking and sometimes cooled even more by running cold water under the vat, was 
at a lower temperature. Separating at different temperatures gave the following 
results: The milk at an average of 87 degrees Fah. gave a loss of less than one 
twentieth of one per cent (.045 per cent), while at an average temperature of 66 
degrees Fah. showed a loss of over one-tenth of one per cent (.105 per cent). If the 
separating is to be done after each milking, the sooner after milking the better; 
if but once a day, the lower temperature the better, on account of the subsequent 
handling of the cream. 

Hand separators are usually so constructed that the feed of milk from the sup- 
ply can will not exceed the capacity of the machine if it is run up to speed. If, 
for any reason, the machine is run below speed or the milk is below the desired 
temperature for separating, the feed should be cut down accordingly, 

A trial was conducted covering some twenty-three days, in which a lot of milk 

_each day was (livided into three equal parts. One part set in shallow pans, one in 
cold deep setting and the third separated by means of a ‘hand separator. The 
cream was kept and churned separately. The conditions under which the work 
was done were not ideal, and the losses were greater than we get in handling 
larger quantities of milk. Below are given the amounts of butter made by each 
method from 859 pounds of milk: 

Lbs. of Butter. 
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While the difference between the amounts made from shallow pans and cold 
deep setting is slight, it was in this case in favor of the shallow pans, the deep 
setting milk being allowed to stand only twelve hours before skimming. It will 
be noted that the separator gave a saving of about three pounds of butter over 
the other methods. 

The following spring Robert B. A. Buek, 96, under our supervision, conducted a 
similar trial as thesis work. In this case the milk of five cows in different stages 
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of the period of lactation was taken for the experiment. There were seven days’ 
trial of each methoa, and the days upon which the different methods were tried 
so alternated that the advance in the period of lactation should not affect the 
results. The amounts of milk used in the different trials not being the same, the 
results may be more easily compared if the amount of butter from a hundred 
pounds of milk be given: 


Lbs. of Butter from 
100 lbs. of milk. 
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The difference in favor of the deep setting over shallow pans is slight. The 
separator again shows a good gain over both the other methods. Nearly twenty 
per cent more butter was obtained by the separator than by either of the other 
methods. 

Dilution method.—There have recently been put upon the market so-called cream 
separators, consisting simply of deep cans in which it is directed that the milk be 
mixed with a certain amount of water and allowed to stand from two to twenty- 
four hours, at the end of which time it is claimed that the cream will have separated 
completely from the milk. There is a faucet at the bottom of the can for draw- 
ing off the skim milk, and a strip of glass extending from the top to the bottom of 
the can allows the operator to see that the skim milk is all drawn off. The claims 
for efficiency in this apparatus are based upon the theory that by the addition of 
water to the milk the per cent of solids not fat, and therefore the viscosity of the milk 
is so reduced that. upon standing, the cream will separate itself completely from the 
rest of the mixture in a very short time. In a two weeks’ trial of a can of this sort 
known as the “Wheeler: Cream Separator,” in which about forty pounds of milk 
were diluted with the same amount of water at sixty degrees, and allowed to stand 
for twenty-four hours, the average loss of butter fat was equivalent to seven- 
tenths of one per cent (.7) of undiluted skim milk. Not only was the loss excessive, 
but the skim milk thus diluted with so much water could not be fed to advantage, 
and the cream soured rapidly. 


HANDLING CREAM. 


Nothing contributes more to suecess in butter making than the proper care of 
cream, Creamery men are coming to understand this; too many dairymen do not. 
Proper care of cream alone will not give us good butter, but good butter cannot be 
made from cream not properly handled, Good cream cannot come from bad milk. 
The care of the milk, then, is most important, as the history of the cream begins 
with the history of the milk. The change in milk and cream which we call sour- 
ing is due to the presence and the growth of minute organisms or germs, called 
bacteria. Any substance or thing which is perfectly free from all forms of germ 
life we can sterile. 

Germs, however, find their way into the milk duct of the teat and, even 
though the bulk of the milk as it leaves the udder of the cow is free from germs, 
the first few draughts are loaded with them. If it were possible to avoid this con- 
tamination of the whole milk and to get the milk from the udder of the cow into 
sterile vessels without contact with the air, we would not be bothered with sour 
milk or cream. But, as it is, these minute forms of life are everywhere present. We 
cannot prevent their presence, 30 we must adapt ourselves to eircumstances and con- 
trol, in so far as we can, their growth. To properly care for cream is to handle it 
in such a way that this growth is controlled. 

There are liable to be in the atmosphere of the barn different forms of germ 
life, each producing its characteristic result if it is allowed to develop in the “milk 
or cream, There are numerous forms, the result of the growth of which is simply 
to sour the milk; others cause a slimy condition; some produce a gas which is 
especially troublesome to the cheese maker; some give a bitter taste to the milk; 
others form different pigments, imparting a blue or red color to the milk, as the 
case may be, and the presence of still others is made manifest by offensive odors. 
All of these forms do not thrive best under the same conditions. Some require 
high temperatures for their development; others require low; some require air; 
others do not. The form which finds itself in a majority usually develops itself at 
the expense of others, holding them in check if the conditions are favorable, by its 
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ow more rapid growth. The aim, then, in handling cream is to keep it under such 
conditions that the growth of all germs is held in check until we desire it to ripen, 
and then furnish the conditions most suitable for ripening. Fortunately the acid- 
producing forms of bacteria are usually most abundant in the surroundings of the 
dairy, and they develop rapidly under conditions easily afforded them. 

Just here we would emphasize the necessity of the use of the thermometer im 
the dairy. Good work without it is impossible. 

There are three reasons for ripening cream: it churns more readily, there is less: 
loss of butter fat in the butter milk and a higher flavor is produced. The pro- 
duction of flavor is the most important end sought, and because of the relation of 
the ripening process to the flavor it is evident that the greatest care should be 
taken in this part of the work. 

The same general principles apply to the ripening of cream, whether it be from: 
shallow pans, cold deep settings or the separator. 

The lower the temperature at which cream is kept previous to churning, the 
better, on general principles, will be the results, with reference not only to flavor 
but to body as well. The effect upon cream of standing for some time at a high 
temperature does not seem to be entirely overcome by any subsequent cooling. 

The higher the temperature at which the cream is ripened, the more rapidly will 
the ripening take place. There is a wide difference of opinion as to what is the 
best temperature for ripening cream. Some butter makers ripen the cream at as 
low as 56 degrees Fah., while others use 75 degrees. In practice upon the farm 
neither extreme should be followed, and it will not be found best to invariably 
follow any fixed rule. 

When one’s sole business is not the making of butter and there are other things: 
to attend to about the place, better results will, we think, be had by ripening at 
the lower temperatures, say 60 degrees Fah. in the summer and 65 degrees in the 
winter, except in the case of shallow-pan cream. 

Under these conditions the cream ripens slowly, and there is not so much danger 
of its becoming over ripe. About twenty-four hours will be found necessary for 
ripening at these temperatures. 

The use of higher temperatures, say 70 to 75 degrees Fah., is to be advocated in 
cases where cream is off flavor on account of being held, but the cream must be 
closely watched that too much acid is not developed. 

In the case of cream from milk set in shallow pans, it is generally sour or partly 
so when skimmed and does not need much ripening, Indeed, our aim should be 
to keep it from getting over ripe. To do this the cream should be kept as cold as 
possible, best 50 degrees Fah., or below, until enough has been saved for a churn- 
ing, being careful to stir it thoroughly every time a skimming is added. Do not 
add any fresh cream to the vats for at least twenty-four hours before churning. 
If, as will generally be the case, the cream is sufficiently ripe when a churning has. 
been gathered, simply raise to the desired temperature and churn. If it is still 
sweet, warm it up to about 70 degrees, stirring it occasionally until it has developed 
a pleasant acid taste or smell—twelve hours will usually be sufficient. Then cool 
down to the churning temperature and churn,-or, better yet, cool to 50 degrees 
Fah. again, and after allowing it to stand at that temperature for a time, raise to 
the desired temperature and churn, 

1ne handling of cold deep setting cream and separator cream is practically the 
same except for the fact that the separator cream leaves the machine warm and 
should be first thoroughly cooled to a temperature as low as 50 degrees Fah. It is 
then in the same condition as cream from the cold deep setting, except that it is 
not so old and may therefore beheld longer if necessary. In case either kind of 
cream is being ‘handled it should be kept sweet until enough for a churning is 
gathered, and then ripened according to the general principles laid down above. 

The starter—The use of a starter in ripening cream is to be recommended. By 
a starter is meant sour milk, cream or butter milk, which is added to the cream to: 
start ‘the ripening, just as yeast is added to the dough to make bread rise. 

If one is churning as often as every day or every other day, butter milk from the 
previous churning may be used with good results. If the cream for the last churn- 
ing was not in the best condition the butter milk from it should not be used, as the 
fault will thereby be reproduced. 

A most satisfactory starter may be made from skim milk—best the milk from a 
Single fresh cow—by allowing it to stand at a temperature of about 85 degrees 
Fah. until it is loppered. Strain enough of it into the cream to produce the proper 
degrees of ripeness after standing, as suggested above, at 60 to 65 degrees Fah., for 
twenty-four to thirty-six hours. 
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Thirty-six hours is a convenient length of time to allow for ripening, as the 
cream may be set to ripen one morning and by the evening of the next day it may 
be cooled down and allowed to stand at a low temperature over night and then 
churned the next morning. 

Perhaps it would be more proper to speak of this as allowing forty-eight hours 
for ripening, for the cream is certainly not ready for the churn at the end of the 
thirty-six hours; if it were it would be injured by standing over night, even at a low 
temperature. 

The use of commercial starters in the home dairy is not to be recommended; not 
because their use would not give the best results, but because they are not needed. 

We have used the commercial starters known upon the market as B. 41, Chr. 
Hansen’s Lactic Ferment, and the Boston Butter Culture, all with good results, 
but their use has not given us any better butter than where the home-made starter 
was used. 

During the winter of 1895-6 a number of trials were made in which two lots of 
cream were handled just alike except that in one case the B. 41 starter was used 
and in the other a home-made starter. Samples of the butter were sent to a Chi- 
cago commission man, who scored them without knowing their source. At the end 
of the trial it was found that the average scores for the different samples were 
practically the same. 

The most accurate means for determining the acidity or ripeness of cream is 
furnished by what is known as the Mann’s acid test, or by the use of Farrington’s 
alkali tablets, a modification of the Mann’s test. Both are simple and accurate, 
and their use to be strongly recommended. 

One who has had a good deal of experience in ripening cream comes to judge its 
condition very accurately by its appearance. The question often arises bow to ted 
by its appearance when cream is properly ripened, but it is difficult to deseribe. 
There isa slight thickening of the cream and it has an appearance of lightness 
which is contradicted by a feeling of heaviness as the dipper is drawn through the 
vat. There is a smoothness of appearance which unripened cream does not 
present. 

Churning.—The churn which has no inside contrivance and in which the butter 
is made to come by the falling of the cream from one side to the other is the best 
churn. Countless churns of so-called improved patterns, with various styles of 
paddles or disks, have been put upon the market from time to time, usually with 
the claim that they would bring butter in some incredibly short time. We have 
used a number of these churns and found that, without exception, with the cream in 
the same condition, it has required just as much churning to bring the butter in 
them as with the barrel, box or swing churn, and very often the loss of the fat 
in the butter milk has been increased by the sticking of the cream to some central 
part of the inside affair. 

The churn should never be filled more than half full of cream and less than half 
full is better. In order to test the influence of the fulness of the churn upon the 
time required to get butter, and upon the joss of butter fat in the skim milk, a 
number of churnings were made under the following conditions: Cream of uniform 
temperature and ripeness was divided into three lots of ten, twenty and thirty 
pounds each, and churned in churns made just half full by twenty pounds. The 
cream was well ripened and churned at an average temperature of 52 degrees Fah. 
The average time required 'to churn ten pounds of cream was thirty-four minutes; 
twenty pounds of cream, fifty-six minutes, and thirty pounds, sixty-four minutes. 
The per cent of fat lost in the butter milk was practically the same in each case. 

Reference has been made several times to the churning temperature. In answer 
to the question as to what is the proper temperature for churning, it is well to say: 
“Churn at just as low a temperature as you can and have the butter come in a 
reasonable time.” We find that a low temperature gives a more exhaustive churn- 
ing than a high temperature, other things being equal. The butter is firmer and in 
smaller granules. Less washing is required to get the butter milk out of the but- 
ter and the salt may be more easily distributed. ‘Thick shallow-pan or separator 
cream may be churned at a lower temperature than thin deep setting cream. The 
thicker the cream, so long as it will fall in the churn, the sooner the butter will 
come and ‘the less will be the loss of the butter fat. Do not expect the butter to 
come in less than thirty minutes; better churn an hour and get a good, firm butter, 
with almost no loss in the butter milk, than have it come in ten minutes and be 
soft and the butter milk rich with the lost butter fat. The proper temperature will 
be found somewhere below 60 degrees Fah. Our practice is to churn at 50 degrees 
or below in summer and not above 56 degrees Fah. in winter. 
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Cream from the milk of fresh cows churns more readily than that from cows 
long in milk. It helps matters to dilute the cream from stripper’s milk with water. 
Butter from some cows is naturally firmer than that from others, and the cream 
may therefore be churned at a higher temperature. 

No hard and fast law can be laid down with reference to churning temperature. 
One must follow the rule given above in a general way and adapt himself to cir- 
cumstances, ; 

If the butter is to be colored, and butter from most cows requires some additional 
color, the coloring matter should be added to the cream when it is first put in the 
churn. Color to suit the market, using one of the standard commercial butter 
colors. d 

The churn should be turned at such a rate of speed as to produce the most con- 
cussion. A small churn may be turned faster than a large one, and one containing 
thin cream may be turned faster than one in which the cream is thick. By prac- 
tice, one comes involuntarily to regulate his speed with the fall of the cream in 
the churn. 

Churn until the butter appears in fine granules about the size of a kernel of 
wheat, floating well up out of the butter milk. Cold water may be added to the 
cream in the churn, just as it is breaking, with good results, especially if the but- 
ter is coming a little soft. If the granules form, but fail to float as they should, 
making jit impossible to draw off the butter milk without having the butter come 
with it, add a little cold water; or, better, water in which salt has been dissolved, 
adding say a pint to a gallon of cream, generally brings the granules to the surface 
after only a few revolutions of the churn. Never under any circwnstances add warm 
water to cream in the churn. If the churning has been carried to just the proper 
point the butter milk will draw off readily and but one washing of the butter will 
be necessary, If the churn hhas*been stopped just a little too soon two washings 
may be required. Hxcessive washing of butter is liable to injure the flavor, and 
while the rule to wash until the water comes away clear is a good one to follow, on 
general principles, where butter is wanted for immediate consumption, a single 
washing will generally be more ‘satisfactory. Clear, cold water or weak brine 
may be used. Fill the churn half full, turn two or three times and draw off the 
water immediately. It is best not to allow the butter to stand for any length 
of time in the wash water unless in an extreme case of soft butter, which would 
not occur if churned at the proper temperature. It is our aim to use wash water 
at about fifty degrees in the summer and at a higher temperature in the winter. 
If too cold water is used, the outside of the particles of butter becomes chilled 
while the inside remains soft, and the result is an uneven mixing of the salt when 
the butter is worked. 

Butter may be salted in the churn, but there is the objection to it that always 
holds with reference to the once working of butter. The object of working is 
simply to distribute the salt thoroughly through the butter and expel the excess of 
moisture. An uneven distribution of the salt results in an uneven color, or what 
is commonly spoken of as mottled butter. Where butter is worked but once the 
operator is never sure that his butter will not be mottled. If salting in the churn 
is practiced, add the salt while the butter is in fine granules, and then revolve the 
churn until the particles adhere to one another but have not formed solid chunks; 
then, after allowing to stand for a couple of hours, or as long as the weather or 
the arrangement of the work will permit, continue the turning until the butter has 
come into such form as will be convenient for taking out and packing. 

While it is usually preferable to work butter twice, care should be taken not 
to over work. Never work it until it fails to present a granular appearance when 
broken or pulled apart on the worker. As soon as the butter begins to hang to- 
gether when it is broken off and little pin points of butter show at the break, it 
is time to stop working. Two or three hours should elapse between workings. 
It is generally more convenient to give it the second working on the following day. 

Always use dairy salt. Care is taken in the manufacture of this salt that the 
granules are, to a certain extent at least, uniform in size. For this reason it 
dissolves more evenly in the butter... We at one time ran out of dairy salt, but 
happened to have on hand a number of packages of table salt of the manu- 
facture we had been using. For a few days the table salt was used in the 
dairy, and during those days it seemed almost impossible to work the mottles out 
of -the butter. We attributed the difficulty to the unevenness of the size of the 
salt granules. A part of the building in which a barrel and some bags of dairy 
salt were stored was fumigated by the burning of sulphur. Butter salted with this 
salt tasted of sulphur and was practically ruined. 
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PACKING AND PRINTING. 


The method of packing and printing butter must be determined very largely by 
the trade one is seeking to satisfy. If private customers are being supplied, the 
aim should be to put up the butter in such form as suits them best. Always make 
it appear as neat and attractive as possible. The ten pound bail box makes a very 
convenient package; parchment paper lining and circies for top and bottom should 
be used. Very neat paper packages holding from one to eight or ten pounds are now 
on the market. These are usually made with parchment paper lining, and the circle 
for the top comes with the package. One of the most attractive ways of putting 
up butter, and the most convenient for the purchaser, is in the form of prints. For 
the last few years ali of our butter that has not gone in tubs to the commission 
man, or to special customers out of town, has been put up in the form of pound 
prints. Hach print contains sixteen ounces of butter stamped with our monogram, 
and wrapped first in parchment paper and then in a wooden veneer wrapper. This 
makes an ideal package, and without effort we have secured a trade for our butter 
which we have been unable to supply, 

The best prices are obtained for good butter by contracting to private customers 
for the year. One has under these circumstances, however, to make lis own col- 
lections and be responsible for regular and prompt delivery. Many prefer selling 
through commission men. But if the commission man is to get the best results 
for a patron making a small quantity, the butter must be made with such care and 
shipped with such regularity that not only the quality but the supply can be 
guaranteed to regular customers. 


CLEANLINESS. 


Anything upon the general subject of butter making without a reference to the 
care of utensils would be incomplete. Absolute cleanliness is positively necessary 
in all dairy work. Every article used in the dairy must be clean, and by clean we 
do not mean simply not dirty. A dipper or pan should not be called clean until it 
not only has every outward appearance of cleanliness but has been thoroughly 
scalded as well. It is our custom to first wash all utensils in warm water (not 
hot) then rinse in water scalding hot. Articles of tin are thoroughly steamed and 
then dried. Steam is not accessible on most farms. in the place of steaming, 
heat thoroughly about the stove or expose to the direct rays of the sun. Sunshine 
is a great purifier. In order to make possible a thorough cleansing of tinware, be 
sure the joints are well filled with solder. 
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MICHIGAN FRUIT LIST. 
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Bulletin 168—Horticultural Department. 


Letters are frequently received asking for lists of fruits of various kinds that will 
be of value for planting in different parts of the State. Although the State Horti- 
cultural Society publishes such a list once in two years, it is not in the hands of all 
fruit growers, and to supply the evident want this bulletin has been prepared. 
The list contains such sorts as have been found generally successful under the 
conditions mentioned, but as the nature of the soil has much to do with the success 
that will be obtained with any variety, and as this often varies on the same farm, 
it is not claimed that the varieties mentioned will succeed in every instance. While 
it is hoped that the list given will prove of value, we would recommend all pro- 
spective planters of trees to study, if possible, how the different kinds behave in 
orchards where the soil and surroundings are similar to those which will be used 
for the young trees. Several of the varieties included in the list are comparatively 
recent introductions and, although they have been tested in the State and seem to 
have much promise, we would not advise their extensive planting, but they seem 
to have so many good qualities that we would suggest their trial on a small scale. 
As new varieties are being each year brought out, some of which prove to have 
merit superior to those of the older kinds, we would recommend that in order to take 
advantage of their merits and profit by the experience of others, ‘instead of plant- 
ing them extensively, the number obtained be barely sufticient to give them a test 
and to secure a stock of scions and that the required number of trees, of some 
variety that will make a good stock, be planted in the orchard, upon which to top- 
work such of these new kinds as show themselves to be worthy of extensive plant- 
ing. In this way several years can be gained, and the danger of loss from the use 
of untested kinds will be much lessened. This method is particularly recom- 
mended for apples, pears and plums. Another advantage of this method of starting 
an orchard is that the danger of planting trees that may prove untrue to name is 
greatly lessened and, when strong growing, hardy stocks are used, as should al- 
ways be the case, it will not only strengthen the growth of weak growing, but 
otherwise valuable varieties, but will render them more hardy. 

In purchasing trees, it is generally advisable, when there is a reliable nursery 
in the vicinity, where first-class, home-grown trees can be obtained, to secure them 
there rather than to purchase trees grown at a distance, but if this cannot be done, 
or if the price is much higher than it will cost elsewhere for a similar grade of 
stock, one need feel no hesitancy in sending to nurseries in other parts of the State, 
or even in neighboring states, for trees. Aside from a half-dozen or so large 
nurseries which grow nearly all of their stock, a greater part of the plum, pear 
and cherry trees, and in many cases apples as well, are grown outside of Michi- 
gan, and, even when buying from the local nursery, it will often be found that the 
trees are not Michigan grown. 

Farmers are frequently advised not to buy their trees from traveling agents or 
dealers. While this advice can often be followed to advantage, there are many 
agents who represent reliable nurseries and, where the honesty of the agent and 
the standing of the nursery can be depended upon, it will often be found that trees 
can be ordered through the agents that will be fully as reliable as those that would 
be obtained directly from the nursery, and the extra price of the trees would be 
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but little if any more than the cost of the package and express for a small order. 
We would, however, particularly caution against any persons who make extrava- 
gant claims for the varieties they have for sale. While it is always desirable to 
secure first-class, well-grown stock, there will be no occasion to pay an extra price 
for trees grown by some special or secret method. Although there is some difference 
between varieties in their susceptibility to attack by diseases and insects, no 
varieties have yet been obtained which, under all conditions, are entirely free, and 
no faith should be put upon the claims of agents who agree to furnish trees blight 
or cureulio proof for a price considerably higher than is charged for other kinds. 

In selecting varieties of any fruit for home use, it is advisable to choose a suffic- 
ient number of kinds to cover the season and, if possible, to include varieties adapted 
to table use in a fresh state, as well as those that are particularly valuable for 
cooking and canning. While selecting varieties for market purposes, this is less 
necessary, although with many classes of fruit it is possible to handle them to the 
best advantage where a number of varieties are grown that ripen in succession. 
The kinds selected for market should have sufficient firmness to make them good 
shippers and it is always advisable to have fruit of large size and high color, 
and an endeavor shouid be made to combine these qualities of the fruit with high 
flavor, so far as possible. in all cases hardiness and productiveness of the trees are 
of the utmost importance. From the following one should be able to select a list 
of varieties that will succeed fairly well where any kind would grow. 


SELECTION OF TREES. 


For an ordinary planter medium sized trees should be selected. It is a mistake 
to use three and four year-old trees, as they will be less likely to live than younger 
ones and at the end of two years will be no larger, if they are as large, as when 
smaller sizes are used. A well-grown two-year-old tree should be from four to six 
feet in height, with a diameter of from five-eighths to three-fourths of an inch,’ 
and with several side branches. Older trees are likely to have along, bare stem 
and the roots will be cut so short that they will be less likely to start than when 
younger trees with a large proportion of roots are used, Care should be taken 
that culls of a greater age are not substituted for the age ordered. 

If possible, the trees obtained should be grown on a soil of about the same nature 
as will be used for the orchard, as, otherwise, injurious effects may be the result, 
especially when the trees that have come from a nursery soil that was very rich 
and well supplied with moisture are placcd upon a moderately light loam where 
the water supply is deficient. The trees will be of a soft, succulent nature, and 
will be subjected to a severe check when placed upon the light soil. 

Some nurseries make extravagant claims for the trees that they ‘have for sale, 
owing to some special stock upon which it has been propagated, but all of the 
larger nurseries use about the same class of stocks and naturally ‘have adopted 
such as they have found by experience to give best results, and where other stocks 
are used, the chances are that the trees will give inferior results. For most Mich- 
figan soils, ordinary apple and pear seedlings are adapted to standard trees of those 
fruits. Mahaleb stocks for cherry and Myrobalan for plum are commonly used, 
although, upon light soils, peach seedlings are often used with success for the plum. 
For growing the peach, it is desirable to use pits from natural trees from Ten- 
nessee, and, when one year from bud, they are of the proper age for planting. 

- Peach trees are always propagated by budding, and this method is very generally 
used for growing pears, plums and cherries, and is the favorite method with many 
eastern nurserymen for propagating apple trees, while western nurserymen com- 
monly make use of root grafting. When well-grown there is little difference be- 
tween apple trees grafted upon whole roots and those for which piece roots have 
been used, provided they are of fair length and not more tthan two cuts have been 
made from a root. Ordinarily, the budded trees will be somewhat larger than 
those propagated by root grafting, and, especially if the soil in which they have 
been grown is deficient in plant food, they will ordinarily be more desirable, as, 
to grow a root-grafted tree to the proper size for planting, upon such soil, would 
take three or four years, while the same size would be attained by budded trees, 
grown under similar conditions in two or, at most, three years. 

Although all of the large nurseries of the country are inspected by official ento- 
mologists, from the fact that many of our most injurious insects are of small size 
and are sometimes tound only upon the roots, these inspections should not be 
entirely relied upon, although it is undoubtedly of much value to the purchasers of 
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trees, as well as to the nurserymen themselves, in preventing insects from establish- 
ing themselves in the nursery and being scattered over the country when the trees 
are sold. Especially when peach trees are purchased, it is desirable to soak them 
thoroughly, for a short time, in a strong decoction of tobacco water, and all trees 
should be carefully examined for the presence of insects or diseases of any kind, 
and if they are detected, proper remedies should be used for their destruction. 


CARE OF TREES WHEN RECEIVED FROM THE NURSERY. 


Whether purchased direct from the growers, or ordered through agents, care 
should be taken that the roots of the trees are not exposed to the action of the sun 
and dry winds. The practice of many farmers of placing their bundles in their 
wagons and driving home without taking any pains to cover them to prevent the 
drying of the roots has undoubtedly caused the loss of thousands of nursery trees. 
Wet straw and blankets should always be provided when notice has been received 
that the agent from whom the trees have been ordered is to make a delivery, and, 
as soon as possible, the trees should be either planted or heeled-in. When re- 
eeived in the fall, unless one has a cellar, where the temperature can be kept just 
above the freezing point, in which they may be placed with their roots in the soil, 
it will be desirable to heel-in the trees in some well-drained spot, where there will 
be no danger from standing water. A trench should be dug a foot or so in depth 
and about three feet wide, in which the trees should be placed with the tops in- 
clined toward the south at an angle of about twenty-five or thirty degrees from the 
horizontal. The bundles should be opened and the soil thoroughly worked among 
the roots and pressed about them. It is always advisable to have the trunk and 
the greater part of the branches covered, especially in the case of peach and other 
tender fruits and whenever trees have not been thoroughly ripened. Care should 
be taken to have no straw or rubbish about the trees, but it is a good plan to use 
evergreen boughs to break the sun’s rays and prevent the alternate freezing and 
thawing, as well as the rapid thawing of the trees after a severe cold spell. A 
trench should always be dug to carry off any surface water from about the trees. 


DISTANCE OF PLANTING. 


In setting the trees, the following distances will be found desirable under ordi- 
nary conditions: Apples, thirty-five to forty feet; pears, standard, twenty-five 
feet; pears, dwarf, fifteen feet; plums, eighteen to twenty feet; peaches, twenty 
feet; cherries, sweet, twenty-five feet; cherries, sour, twenty feet; grapes, ten by ten 
to ten by twelve feet for strong growing sorts, and eight by eight to ten by ten feet 
for the weak growing varieties; blackberries, eight by three feet to eight by five 
feet for large sorts, and seven by three feet for the small sorts; raspberries, seven 
by three feet to eight by four feet for the tall-growing varieties, and six by three 
to seven by three feet for the smaller sorts; currants and gooseberries, six by six 
feet if in squares, or seven to eight feet by five feet in the rows, and the English 
varieties of gooseberries as close as five by five feet; strawberries, three and one- 
half to four, by one and one-half to two feet, for matted row planting, and for hill 
culture twenty inches to-two feet, or two and one-half feet if arranged in 
squares, or three to three and one-half feet between the rows, with the plants 
twelve to eighteen inches apart. While the longer distances may seem a waste of 
room, the trees and plants, when full grown, will occupy the entire space, if given 
good care, on strong soil, and not only will it greatly assist in cultivating, as it 
will make the use of the larger tools possible, but especially in dry seasons the 
fruit will be much larger and better colored. Where fungous diseases are trouble- 
some, the planting of the trees at a good distance apart will permit the entrance of 
the sun’s rays and the circulation of the air between the trees and lessen the in- 
jury from disease. While it may be admissible under some conditions, we advise 
against the planting of fruits of various kinds upon the same ground. Some per- 
sons seem to think that the planting of peaches between appies, and then setting 
raspberries or blackberries between the peaches, and strawberries between the 
rows of raspberries will effect a saving of space, but although it may be followed 
to some extent in the fruit garden, the practice is not ordinarily advisable in com- 
mercial plantations, as, even while the trees are small, they do not require the 
same care and none of them will do as well as if planted by themselves. Within 
a short time the roots of the trees will occupy the ground and nothing should be 
allowed to interfere with their growth. Even though the intermediate trees and 
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plants are set with an idea of removing them before the trees need the space, it 
seldom happens that this is done until after some injury has been caused. 

While we do not recommend it as a desirable practice, it will be less objection- 
able to plant early-bearing and short-lived varieties of apples between the rows, 
or at least in the rows with the trees, of slow-growing, late-bearing kinds like 
Northern Spy. Where the permanent trees are planted forty feet apart, it will 
generally be a dozen or fifteen years before there would be any very serious in- 
jury, if trees of Wagener, Jonathan and some of the other varieties were placed 
between them, so as to have ithe ground occupied by trees located twenty feet 
apart each way. In doing this, however, the supplying of the proper amount of 
plant food to make -p for the increased drain upon the ground must not be neg- 
lected, and before the trees become so large that the branches interlace, the inter- 
mediate trees should be removed. If this is done, there will be comparatively 
little injurious effect upon the growth of the permanent trees, and the crops se- 
cured from the “fillers” up to the time of their removal should several times repay 
the entire cost of the orchard at that time. 


PLANTING THE TREES. 


It would be hardly possible to give too much care to the preparation of the soil 
for the orchard, or to the selection of the proper location for the trees. For nearly 
all trees a Somewhat elevated site should be chosen, in order to escape extreme 
cold, as well as the danger of late frosts in the spring and early frosts in the 
autumn. There will ordinarily be much less injury from fungous diseases if the 
trees are placed in elevated, rolling sections, than in low lands or hollows. 

The soil should be of a nature adapted to the particular fruit to be grown, 
peaches generally doing better than most other fruits on comparatively light soils, 
while in ‘the order named, cherries, apples, pears, and plums would require heavier 
soils, and, where all of the above fruits are to be planted, a similar arrangement 
as to the elevation upon which they are placed should be made, peaches being 
placed on the higher levels and plums upon the lower. 

For every kind of fruit a considerable amount of humus is desirable in the soil, 
and this can often be secured by turning under clover, field peas and other crops. 
If the land is deficient in plant food the use of decomposed manure will often be 
advisable, although care should be taken not to use an excess in the case of peach 
trees, as it would very likely result in a late growth and the winter-killing of the 
trees. After having, plowed and thoroughly dragged the land, it should be marked 
out at the proper distances and holes dug for the trees. In some eases a plow can 
be used to good advantage to aid in digging the holes. The holes should ordinarily 
be of a depth that will permit of planting the trees slightly lower than they were 
in the nursery and of such a size as to take in the roots without cramping or bend- 
ing. If the soil at the bottom of the hole is either very poor or very hard, it is 
advisable to remove an inch or two more and fill in with the best of the 
surface soil. In planting the trees the fine soil should be carefully worked among 
the roots and packed about them. 


PRUNING THE TREES. 


If the roots of the trees are broken, all injured or bruised portions should be eut 
away, and if, as is sometimes the case, there is a mass of dry, fibrous roots, these 
also should be removed. After planting the trees, the tops should be pruned by the 
removal of the surplus branches and cutting back the others. For apple, pear, 
plum and cherry trees, it is desirable to leave about four side branches, cutting 
them back to the length of four to six inches, with a center shoot that will be 
somewhat longer, If the trees are one year old, and unbranched, it is only neces- 
sary to cut off the stem at a point six or eight inches above where the branches are 
desired. In the case of peach trees, which ‘have formed numerous side shoots, four 
of the stronger branches should be cut back ‘to about two buds and all others re- 
moved. Where there are only a few side branches and a number of strong buds 
upon the main stem, the side shoots may be cut off and new branches formed from 
the undeveloped buds on the trunk, but in the case of large trees, on which all of 
the buds upon the trunk have developed into branches, the trimming to a whip, as 
is often recommended, is not advisable. If shoots start at all, they are likely to 
be small and misshapen and at points where they are not desired. 
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APPLES. ¥ 


As a collection for family use, the following varieties are suggested: Yellow 
Transparent, Bough (Sweet), Oldenburg (Duchess), Primate, Gravenstein, Chen- 
ango, Maiden Blush, Shiawassee, Wealthy, Bailey (Sweet), Jonathan, Wagener, 
Hubbardston, Grimes, Baldwin, R. I. Greening, Red Canada, Northern Spy, Tal- 
man and Golden Russet. Among other kinds that generally do well, and in certain 
sections are of even more value than some in the above list, are Red Astrachan, 
Tetofski, Harly Strawberry, Colvert, Porter, fall Pippin, Oakland, Peck (Pleasant), 
King and Stark. 

As market varieties nearly all of the kinds given in the first list will be desirable 
in their season, but as there is only a small demand for the summer and early fall 
varieties, comparatively few should be planted, except where the large cities can 
be readily reached and then such kinds as Yellow Transparent, Oldenburg and Shia- 
wassee will generally be found profitable. In some sections Twenty Ounce does 
remarkably well, and for such locations it will be found a desirable market sort. 

Of the other varieties mentioned, Jonathan is one of the most desirable, but it 
requires good care to bring the fruit to its full size. Baldwin should also be ex- 
tensively planted in elevated sections and on well-drained soil. The trees are some- 
times winter-killed upon low, wet land. Northern Spy, Hubbardston, Grimes 
and Red Canada are also valuable market sorts. Red Canada is a weak tree, but 
when top-worked upon some strong variety, is usually productive. Northern Spy 
has the serious fault of being a long time in reaching a bearing age, but the trees 
are hardy and long-lived, and the size and quality of the fruit render it especially 
valuable. In some states Ben Davis fruit is of a large size and fair quality, and 
as the trees are hardy and quite productive, it is a leading market sort. As grown 
in most parts of Michigan, however, it is somewhat smaller and of comparatively 
inferior quality, but many persons have found it among the most profitable sorts. 
Wagener is an early bearing, very productive variety, and unless the trees have 
excellent care, and are thinned while young, they soon become exhausted and die. 
With proper care it is one of the most valuable kinds for either home use or market 
purposes for the northern half of the State. 

Of the other hardy kinds, Yellow Transparent, Tetofski, Shiawassee, Graven- 
stein, Wealthy, St. Lawrence, Pewaukee, Stark and Wolf River have been most 
thoroughly tested, and all of them have much merit for sections where ordinary 
varieties would fail. When the Russian varieties were introduced, it was hoped 
they would prove particularly valuable for the northern half of the State, but most 
of them ripen during the summer, or early fall, and they seem especially subject 
to the attack of twig blight, which renders many of them utterly unfitted for the 
colder portions of Michigan. Antonovka, Bietigheimer, Borovinka, Hibernal, Long- 
field, Switzer, Titovka, Thaler, Cross and Gypsy Girl have given best satisfaction. 


PEARS. 


For the home orchard the following varieties can be used, the number of the 
earlier kinds being comparatively small, while those ripening during the early fall 
will generally be most desirable, as they will be largely used for canning purposes. 
Of the early varieties Summer Doyenne, Osband, Bloodgood and Elizabeth (Man- 
ning) will generally prove satisfactory. For fall, use Clapp, Sterling, Boussock, 
Bartlett, Flemish (Beauty), Howell, Bosc, Mt. Vernon, Seckel, and Sheldon; among 
the desirable winter kinds are Anjou, Clairgeau, Lawrence, Dana Hovey, Winter 
Nelis and Haster (Beurre). These varieties succeed well as standards, but some of 
them, such as Anjou, Seckel, Bartlett and Howell, may be grown as dwarfs. 
Angouleme (Duchess) and Louise Bonne are also valuable sorts and should always 
be grown upon quince stocks. Of the kinds best adapted for market purposes, 
Bartlett should be placed well at the head, as it is generally a productive variety. 
Howell, Anjou, Lawrence and Angouleme are also valuable varieties for the market 
orchard. Although quite subject to blight and rotting at the core, Clapp is found 
desirable in some sections, while in others Flemish succeeds well, but not without 
thorough spraying, as it is usually much injured by leaf blight and scab. 

For the southern half of the State, Keiffer is a productive variety, and when 
the fruit is properly thinned and ripened in the house, it is a fair variety for can- 
ning purposes, While its firm and coarse flesh is objectionable in one way, it 
renders it especially valuable for shipping. In some sections Seckel can be grown 
to a fairly large size by thorough cultivation and proper thinning, and as the fruit 
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can be kept in cold storage for six or eight weeks, it will generally bring a good 
price, if thus handled. The late winter varieties when carefully picked, wrapped 
in tissue paper and placed in the cellar where the temperature can be kept at from 
85 to 40 degrees, will often keep until spring. 

Of the new varieties, Vermont Beauty is promising as a late summer sort, as it 
is quite productive and the fruit is handsome and of excellent quality. Wilder 
(Harly) is also a valuable sort. Worden-Seckel, although not generally tested, 
will undoubtedly have much merit as a variety, both for home use and market, 
as it is equal to its parent, Seckel, in quantity and considerably exceeds it in size. 


PLUMS. 


For the most part, the varieties adapted for home use will be found desirable for 
market. Of these, in about the order of their ripening, are Field, Bradshaw or 
Niagara, Lombard, Pond, Imperial Gage, Italian Prune, Prince Englebert, Quack- 
enboss, Kingston, Grand Duke, Black Diamond, Monarch, Stanton, Bavay, Shrop- 
shire and Golden Drop. Of the Japanese sorts Abundance, Burbank, Red June, 
Red Nagate, Satsuma, and Wickson have been tested and found of value. 

The early European varieties are frequently attacked by brown rot, and the crop 
is sometimes ruined, and, as the canning season seldom begins before the first of 
September, the demand for them is usually comparatively small and prices rule 
low. Lombard has usually been considered one of the most productive and profit- 
able varieties, but this has resulted in its being extensively planted, and, as a 
consequence, the markets are flooded and it has to be sold at a low price. For 
market purposes, the large, late, dark red or purple varieties seem most profitable 
and among them Grand Duke, Black Diamond and Monarch have the most merit. 
Where one has large numbers of Lombard and other strong growing, early varie- 
ties, the top-working of the trees with some of the late kinds SUE mentioned 
will generally be desirable. 

The Japanese varieties start early in the spring, and the flower are more likely 
to be injured by the late frosts ithan those of the Huropean sorts. Several of the 
varieties ripen quite early, before the European kinds are on the market, and fre- 
quently bring a good price, but, as the market would soon be overstocked, the ex- 
tensive planting of the early Japanese kinds cannot be recommended. Satsuma 
is generally productive and the fruit is excellent for canning purposes, but the 
dark red flesh is not particularly attractive and, until its merits have been learned 
by the public, it probably will not have an extensive sale. Wickson jis an early- 
bearing, productive sort and will probably succeed wherever the peach can be 
grown. The fruit is quite large and of very fair quality. Its season is about the 
first of September, 


PEACHES. 


Whether for home use or market, it is desirable to have such a selection of 
varieties as will cover the season of this fruit, Alexander, Triumph, Hale, Rivers, 
Early Michigan, Lewis, St. John, Early Crawford, Barnard, Engle, Fitzgerald, 
Hills Chili, Elberta, Kalamazoo or New Prolific, Crosby, Late Crawford, Beers 
Smock, Stevens Rareripe, and Salway. As a rule, the earliest varieties are small 
and cling-stones, and the demand will be comparatively small. Previous to the 
ripening of Harly Michigan and Lewis, there is no kind that takes high rank as a 
dessert or cooking variety. Early Crawford is one of the best known kinds and is 
fairly reliable upon strong, heavy soil in elevated sections, but upon sandy loam 
soil, and near the lake shore, its buds are likely to be winter-killed. Elberta is a 
large and handsome peach, and the trees are early and productive bearers when 
not injured by leaf curl, and, as this can be readily controlled, it should not be 
dropped from the list. This variety is also valuable as a market sort, on account 
of its excellent shipping and keeping qualities. Kalamazoo and New Prolific, al- 
though somewhat injured by leaf curl, are usually quite productive and their hand- 
some appearance and high flavor make them valuable in any list. Crosby is one 
of the hardiest varieties in cultivation and often gives a crop in sections where 
others varieties fail. When the trees are well cared for and the fruit is properly 
thinned, it attains a fair size. 

Among the new kinds that have not been generally tested, Triumph is well 
worthy of trial. Although it would rank as a semi-cling, it is about two weeks 
earlier than any other yellow peach, and as the trees are early and profuse bearers 
and the fruit is attractive and of good quality, it will undoubtedly take the place 
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of the Alexander and the other early, white-fieshed kinds in the market. When the 
fruits are thinned so as to be at least six inches apart on the trees, they reach a fair 
size. Fitzgerald is a valuable kind to follow Early Crawford in the market, and 
wherever tested it seems to be one of the most hardy and productive varieties. 
It is a yellow peach of good size, attractive appearance and good flavor. Although 
not especially desirable as market varieties. Mountain Rose and Oldmixon are fairly 
hardy, productive and of good quality and are worthy of place in orchards for 
home use. 
CHERRIES. 


For most parts of the State, the sour varieties of cherries will be found most 
desirable both for home use and market. While the sweet cherries do well in many 
sections, and when well grown are a very valuable fruit on account of their large 
size and superior quality, the trees in other sections are often injured by the burst- 


ing of the bark upon the trunk and larger branches and, as a result die; they sel- 


dom attain their full size. The fruit, too, is often injured by brown rot and the 
blossoms are often destroyed by late spring frosts. For these reasons it can be seen 
that the sweet cherries are far less reliable than the sour varieties. 

Of the sour cherries Richmond, Montmorency and English Morello will be found 
generally reliable, and as they ripen tin succession, they will cover the greater 
part of the season, May Duke and Late Duke are also fairly productive, and the 
fruit of these varieties is larger and less acid than that of the kinds above 
mentioned. Brusseler Braune and Wragg are two varieties that have been grown 
in the State for the past ten or twelve years, and seem to be preferable to English 
Morello, as the’ fruit is larger, later and has longer stems than those of that 
variety. The trees are also rather stronger, better growers, and are fully as pro- 
ductive. 

Of the sweet varieties, Early Purple, Gov. Wood, Bigarreau (Yellow Spanish), 
Napoleon, Rockport, Elton and Windsor are most generally successful. The burst- 
ing of the bark of these varieties can be lessened by the use of cover crops dur- 
ing the winter while the trees are young, and, later on, seeding the land to clover 
or grass. If the soil is fairly rich and supplied with moisture, it will have little 
if any injurious effect and will benefit the trees by checking their tendency to make 
a strong growth. 

GRAPES. 


The list of grapes for home use or market purposes differs but little from that 
recommended in the previous fruit list. Concord is still the leading black variety, 
while Worden has come rather more prominently into notice, as it is somewhat 
earier than Concord and less likely to be injured by early frosts in the fall. Moore 
is still somewhat grown as an early black sort, Although not fully tested in Michi- 
gan, Campbell (Karly) is well worthy of trial, as the plants seem unusually strong, 
hardy and free from disease, while the fruit is of large size, both in berry and 
cluster, and ripens a week or ten days earlier than Concord. The pulp is tender, 
separates readily from the seeds, and is of excellent quality. The vines seem to 
be very productive, and as the fruit is said to hang a long time without dropping, 
it is probable that it will be an excellent shipping and a long-keeping variety. 

Of the red grapes Delaware is most extensively grown, and, where it has a suit- 
able location and good care, it is one of the most productive varieties. Although 
the fruit is small, the superior flavor of the pulp makes it one of the most valuable 
of table grapes. Brighton is less generally successful, but it has much merit as a 
variety for home use or local market. Salem is also highly prized and Vergennes 
and Diana are somewhat grown, owing to the fact that they ‘have superior keeping 
qualities. 

McPike is a new variety that has much promise. In a general way, the same 
claims are made for it as for Campbell and, judging from the appearance of the 
foliage and fruit, they can be easily substantiated. The vines are said to be very 
hardy, healthy and productive, and the fruit is attractive in appearance and of 
excellent quality, 

Winchell, Diamond and Niagara are the best white varieties and cover the season 
fairly well. Winchell is a hardy, productive and early sort, and although iits clust- 
ers are small, the fruit is of good quality. Diamond has much larger clusters and 
is one of the handsomest varieties grown. Niagara has been quite extensively 
planted as a market sort, and when well grown, generally brings a slightly higher 
price than can be secured for the black and purple varieties. 
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CURRANTS. 


hile the large-fruited varieties, such as Cherry, Fay and Versaillaise have much 
merit, where they can be grown to perfection, their canes are so injured by the 
eurrant borers that they are seldom profitable, and Red Dutch, Victoria and Prince 
Albert are generally preferred. While these kinds are not free from the attack of 
borers, they are much less injured than kinds with a large pith. The last is desir- 
able as a late variety and it has the additional merit of being little injured by 
currant worms. 

Of the new varieties, Pomona and London Market are very promising. They 
have fruit of good size, arranged in long clusters, and the plants seem to be quite 
productive. As yet they have not shown much injury from the currant borers. 
Red Cross is a strong-growing plant, but the canes seem to be much injured by 
borers. While the berries are of large size, the clusters upon the young plants 
seem to be rather short. White Grape is still the leading variety of its color, al- 
though White Transparent has probably some merit. There is little choice between 
Black Naples, Black Champion and Lee, of the black varieties. 


GOOSEBERRIBES. 


Under ordinary conditions, the best results will be secured from varieties of 
American origin. Downing is still most extensively grown, but Pearl and Champion 
seem to have all of its good points, and are slightly larger in size and fully as pro- 
ductive. The Fnelish varieties are much injured by the powdery mildew, but if the 
‘bushes are planted in cool, moist soil, where they will have a free circulation of air, 
and are pruned so as to form a rather open head, there will be little trouble from 
the disease, when the bushes are thoroughly sprayed with liver of sulphur. 

Industry is best known among the varieties of this species, but it is less desirable 
than Keepsake, Chautauqua, Lancashire Lad and Columbus. When _ properly 
handled, these varieties are quite productive, and the large size, juicy pulp and 
superior quality of the berries make them in every way more desirable than the 
improved kinds of American origin. 


RASPBERRIES. 


Hansell and Marlboro are among the best of the old varieties that ripen early 
in the season, while Miller and King are among the more promising of the new 
kinds. Cuthbert has as yet no superior for the main crop, although Loudon sur- 
passes it in hardiness. The latter variety is a very promising sort upon rich soil, 
as, although the plants are of rather weak growth, they are productive and the 
fruit is of large size, quite firm and of very good flavor. Brandywine is in some 
sections highly esteemed as a market sort, and Golden Queen as a variety for 
home use. 

Of the black varieties, Palmer, Conrath, Eureka and Kansas form a desirable list. 
Onondaga, Cumberland and Munger are promising new varieties. Shaffer and 
Columbian are strong-growing, productive sorts of the purple cane class, but, owing 
to their tendency to crumble, as well as their somewhat unattractive color and 
flavor, they do not take well as market sorts, except with persons who are familiar 
with their merits as canning varieties. 


BLACKBERRIES. 


Snyder and Taylor are among the hardiest and best blackberries, the latter having 
rather larger fruit than Snyder. Erie, Eldorado and Minnewaski also have some 
merit. Early Harvest and Wilson are productive varieties, and vaiuable if they 
can have winter protection. 


STRAWBERRIES. 


Among the better varieties for home use or local market are Warfield, Haverland 
and Clyde, while Bubach, Parker Earle and Brandywine will do well with intensive 
culture. For growing upon strong soil, where there will be an abundance of 
moisture and plant food, Marshall, William Belt and Glen Mary may be selected. 
Of the new sorts Carrie seems to have some claims as a substitute for Haverland, 
and Ruby, Margaret and Mayflower are also promising sorts, while Fountain, 
Hoosier, Knight, Morgan Favorite, Ridgeway, Seaford and Michigan have much 
merit. 
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NOTES FROM THE SOUTH HAVEN SUB-STATION. 
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Bulletin 169.—Horticultural Department.. 


Nearly ten years ago the Board of Agriculture, realizing the importance of the 
fruit industry of Western Michigan, established a fruit testing sub-station at 
South Haven, in order that the growers of that section might be informed as to 
the varieties likely to thrive with them, as the climatic conditions at the main 
station near Lansing are quite different from those that prevail on the lake shore. 
The charge of the work was placed in the hands of T. T. Lyon, at that time Presi- 
dent of the State Horticultural Society, and who has for many years had a national 
reputation as an expert pomologist. he work has been conducted in a Satis- 
factory mjanner under the direction of Mr, Lyon, and at the close of each season he 
has presented a complete report of his operations with notes upon varieties under 
test. This has been published as a bulletin and has had a wide circulation. Dur- 
ing the past year Mr. lyon’s health has failed, and although he was able to direct 
the work, he did not feel that he could prepare the report, and that the public 
might not lose the results secured during the season, the writer has undertaken to 
compile the report from notes prepared by Mr. Lyon and his assistants. The task 
has been greatly lessened by the completeness of the notes, and by the occasional 
visits that have been made to the station each year since it was established. For 
two years specimens of all the new varieties have been sent here, that they 
might be photographed, and descriptive notes were also taken of them. ‘This 
greatly aided the preparation of the bulletin. 


EXPERIMENT IN SPRAYING. 


Aside from the applications required to control the insects and diseases, various: 
experiments to determine which materials were most satisfactory and the best time 
to apply them were undertaken. For use as fungicides, Bordeaux mixture and 
solutions of copper sulphate of various strengths were tested. It has been 
thoroughly demonstrated ‘that, for use after the foliage has started, Bordeaux 
mixture is the most satisfactory fungicide that we now have, but for the treatment 
made previous to the opening of the buds, fully as good results have been reported 
from the use of a solution of copper sulphate, at the rate of about one pound to 
fifteen gallons of water, and in order to satisfy ourselves fully upon this point, 
arrangements were made ito spray a portion of the pear and apple trees with the 
copper sulphate solution and others with Bordeaux mixture of the usual strength, 
(four pounds copper sulphate, four pounds lime and forty gallons of water). As 
the plantation contains two trees of each variety, we were able to test the matter 
upon a large number of kinds. The spraying was given upon the 12th of April, the 
2nd and 27th of May, and the 16th of June. Other applications of Bordeaux mixture 
were made to all of the trees. As aresult of this thorough spraying, no scab or leaf 
blight appeared upon any of the trees, although unsprayed trees were badly 
affected. Examination at frequent intervals to compare the effects of the spraying 
with the copper sulphate solution with those secured with Bordeaux mixture, 
showed no difference whatever, and from the fact that the solution is less ex- 
pensive as well as being easier to prepare and apply, it is to be recommended for 
the early spraying in preference to the Bordeaux mixture. The use of the applica- 
tion made during the dormant period of the trees is to destroy the mycelium and 
spores that have wintered upon the branches, and for this purpose it is not strange 
that the copper sulphate gives fully as goodif not better results than Bordeaux 
mixture. On the cther hand, the applications made after the growth has started 
are designed to prevent the germination of the spores that fall upon the young 
growth. From the-fact that it is possible to use only a very weak solution of copper 
sulphate and that this is readily washed from the trees, Bordeaux mixture would 
naturally give better results, as it can not only be used of a strength several times 
greater than would be safe with a clear solution of copper sulphate, but the lime 
holds it for a long time upon the foliage and makes it possible to destroy any of 
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the spores that fall upon them so long as it remains. The importance of thorough 
spraying will also be recognized, since, if any of the leaves or even portions of the 
leaves are not reached with the spraying mixture, there will be no effect in stopping 
the entrance of the germs. 

One of the most troublesome diseases of the peach is commonly known as leaf- 
eurl, Although of a fungous nature it seldom appears except during the spring and’ 
early summer of seasons when the weather is cold and wet. 

For several years this disease has been quite troublesome in the orchards: about 
South Haven, and in many instances the entire crop has been lost as a result. As 
long ago as 1892 the peach trees upon the sub-station grounds at South Haver 
were sprayed with fungicides and the results indicated that the disease could be pre- 
vented. Since that time the sprayings have been repeated nearly every year, and 
good results have been secured. In the spring of 1898, arrangements were made to 
test the effect of early with late spraying applications. One tree of a variety, of 
nearly one hundred kinds, was sprayed on the 25th of March, with Bordeaux 
mixture and on the 23rd of April another of each variety was sprayed. At that 
time, although the buds were much swollen, they had not opened. On the first 
appearance of the foliage, a marked difference was observable upon the two lots of 
trees, as where the spraying was done in March, comparatively few leaves were 
attacked. and in no case was it sufficient to reduce the crop, while on the trees 
sprayed April 23rd, a considerable amount of curl was observable, but much less 
than upon other unsprayed trees. Upon the 23rd of May all of the trees were 
treated with Bordeaux mixture, and Paris green was added at the rate of three 
ounces in forty gallons for the destruction of curculio and other insects. While the 
weather during the early part of the season was very favorable to the development 
of the leaf curl, the warm and comparatively dry weather that followed the blossom- 
ing of the trees checked further development and little if any benefit could be de- 
tected from the second spraying, so far as the leaf curl alone was concerned. Its 
use, however, was undoubtedly profitable in preventing the spread of brown-rot and 
the attack of leaf eating insects. With varieties subject to attack of brown-rot, a 
second application of Bordeaux mixture can generally be made with profit, and if 
the weather is favorable for its development, it will often be advisable to spray the 
trees with a solution of copper sulphate, at the rate of one pound to two hundred 
and fifty gallons of water, when the fruit is two-thirds grown. If the unfavorable 
conditions continue, another application of the copper sulphate solution should be 
made, within ten days. 

The arsenites having been used upon all of the fruit trees in connection with 
Bordeaux mixture, the leaf-eating insects were readily held in check, but some 
trouble was found from the attack of black and green plant lice, especially upon 
the cherry and plum. For this a strong decoction of tobacco water was used and 
where any survived the first application, a second was made within a few days. 

The woolly aphis having made its appearance on some of the apple trees, a bushel 
of wood ashes was scattered about each tree to destroy the form ‘that infests the 
roots and the tops were at the same time sprayed with kerosene emulsion. This. 
proved an effectual remedy, but in sections where wood ashes cannot be readily 
secured, tobacco dust upon the roots gives fully as good if not better results. The 
action of the dust can be hastened if the soil is scraped away about the trees down 
to the roots and replaced after the tobacco dust has been applied. 


STRAWBERRIES. 


As stated in the report of last year, the fifteen acres occupied by the sub-station 
is now practically covered with fruit trees and the bush fruits. A small area was 
planted in 1897 ‘to strawberries, but no planting was made in 1898, as it was 
thought best, under the crowded condition of the land, to discontinue further tests 
of this fruit at the sub-station, relying upon the tests made at the Agricultural 
College. The tabular notes and the descriptions that follow have been made from 
the plantation of 1897. The fruit was set, as in previous years, so as to give each 
plant a space of about eighteen inches, and while one-half of them were kept in 
hills, the others were allowed to form narrow matted rows. Thorough cultivation 
Was given during the season, as in the fall oats were sown between the rows to 
provide a winter mulch. The oats were sown about September first, and made a 
fair growth during the fall. The tops were killed during the winter, but with the 
mild climate at South Haven many of the stools were able to send up shoots in the 
spring, and made additional werk necessary in order to prevent their growth. 
While oats may answer well in other sections, this liability to pass the winter an& 
grow in the spring makes the crop of doubtful value along the lake shore. 
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TABULATION OF STRAW BERRIES—Concluded. 
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Among the varieties tested were several kinds from a western originator, that. 
had been introduced by crossing a number of well-known sorts, and the names 
under which they were received were formed by uniting the names of the parents. 
Thus where the parents were the Hattie and the Warfield, the name given the new 
variety 'was Hattie Warfield and so on. Most of the plants were in poor condition 
when ‘they were received and a very imperfect stand of plants was secured, while 
those that did start made a weak growth. Nearly all of the other varieties were 
tested at the college, and the description of the varieties has been given in Bulletin 
163. 

Among the more productive varieties were the Acme (6), Arkansas Traveler (3-4), 
Aroma (4-5), Arrow (6-7), Auburn (7-8), Avery (4-5), Beauty (5-6), Bickle (5-6), 
Bouncer (7-8), Bubach No. 5 (5-6), Crescent (5-6), Daisy (7-8), Fountain (7-8), Giant 
(3-4), Greenville (5-6), Haverland (8-9), Irene (7-8), Isabel (6-7), Knight (4-5), Lehigh 
(6-7), Leroy (8-9), Lincoln (5-6), Little No. 42 (5-6), Longfield (6-7), Orange County 
(5-6), Princeton (3-4), Shawnee (4-5), Sherman (6-7), Shyster (8-4), Smith (4-5), Stahe- 
lin (5-6), Star (3-4), Tennessee (6-7), Wood (Beder) (8-4), Woolverton (8-9). 

All of the above varieties have a rating for productiveness of at least 9, and 
their quality is indicated by the numbers given in parenthesis, 10 meaning superior 
quality. : 

Of the kinds that fruited first in 1898 few of the following varieties have hereto- 
fore been described in the bulletins, either of the station or sub-station: 

Carnot.—Bisexual plant, somewhat lacking in vigor. Fruits large, long, conical, 
somewhat irregular and compressed; color deep crimson. The flesh is dark crimson; 
seeds medium, sunken; texture moderately firm; core open; quality fair. Too poor 
in quality for a variety for home use, and its low vigor and productiveness prevent 
its being desirable as a market variety. 

Delia.—Pistillate. A strong-growing productive variety, with large, roundish, 
conical fruits; color deep scarlet. Flesh bright scarlet; seeds small, sunken, reddish 
at maturity; texture moderately firm, and the flesh is of a sprightly, rich flavor. 
Season medium. A promising variety for either home use or market. 

Faux.—Bisexual. Moderately vigorous, but lacking in productiveness. The 
berries are of large size, conical and slightly compressed; color dark crimson; flesh 
bright scarlet; seeds medium, slightly sunken; texture firm; core slightly open; 
flavor pleasant, rather rich. Quality good. 

Kennedy (Anna).—Plant imperfect, fairly vigorous, Fruits medium size, oblate; 
color bright scarlet; seeds prominent, purple at maturity; texture quite firm; flavor 
sprightly, pleasant; quality fair. Somewhat lacking in productiveness. Season 
June 9. 

King Worthy.—Plants fairly vigorous, perfect. Fruit large, roundish conical, 
bright scarlet. Flesh light; seeds medium, purple at maturity; texture not very 
firm; core spongy; flavor fair; quality medium; season June 11. The plants are only 
moderately productive, and the quality and firmness are so low that the berries are 
of little value for any purpose, 

Manwell.—Plants moderately vigorous, perfect. Fruit rather large, roundish 
conical, irregular; color dark crimson; flesh bright scarlet; seeds very small, sunken, 
reddish purple; texture very firm; quality fair to good; moderately productive; 
season June &. 

Margaret.—Plants moderately vigorous, perfect. Fruit rather large, conical, com- 
pressed; color dark crimson; flesh dark scarlet; seeds numerous, purplish; texture 
quite firm with an open core in some specimens; somewhat lacking in productive- 
ness; season June 10. A handsome variety, of much merit for market or home use . 
if it proves sufficiently productive. 

McKinley.—Plants quite vigorous, perfect, Fruit rather large, varying from 
conical to roundish conical; color quite dark crimson; flesh scarlet; seed prominent, 
reddish at maturity; texture moderately firm; flavor pleasant, quite rich, quality 
good; season June 18. A fairly productive variety, with some merit as a general 
purpose sort. ; 

Minneola.—Plants perfect flowered. Fruit medium size, oblate to roundish 
conical; color rather light. but quite bright crimson; flesh light scarlet; seed prom- 
inent, red at maturity; texture rather firm; flavor mild; quality fair to good. Some- 
what lacking in productiveness. 

No Name.—Plants moderately vigorous, perfect. Fruit rather large, coni¢al, com- 
pressed, irregular; color dark crimson; flesh scarlet; seeds prominent, purple at 
maturity; texture quite soft; core open; flavor mild; quality fair. Although | 
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moderately productive, the lack of firmness and poor quality of fruit render it of 
but slight value. : 

Ocean City.—Plants perfect flowered. Fruit medium size, roundish conical, com- 
pressed; color bright crimson, rather dark and of a handsome appearance; flesh 
searlet; seeds prominent, greenish when matured; ‘texture moderately firm; core 
open; flavor sprightly; quality good. If sufficiently productive, it.may prove a 
valuable variety for market purposes. 

Patrick.—Plants quite strong, perfect. Fruit medium size, conical, compressed; 
color bright and rather light crimson; flesh scarlet, seeds prominent; color greenish 
at maturity; texture quite firm; core slightly open; quality fair to good, Quite 
productive. A promising market sort; season June 8. 

Perfection.—Plants perfect flowered. Fruit medium size, conical to roundish 
conical, compressed; color very bright crimson; flesh scarlet, seeds small, slightly 
sunken, red at maturity; texture rather firm; flavor pleasant; quality good; season 
June 14. A very handsome berry and if it proves sufficiently productive, it 
promises to be valuable either for home or market. 

Premium.—Plants quite strong, imperfect. Fruit medium size, oblate, generally 
irregular; color dark scarlet; flesh light scarlet; seeds prominent, purple at maturity; 
texture moderately firm; core slightly open; flavor sprightly; quality fairly good; 
season June 16. Productiveness fair to good, 

Pride of Cumberland.—Plants perfect flowered. Fruit rather large, roundish 
conical; color bright, light crimson; flesh scarlet, seeds numerous, prominent, 
brownish; texture quite firm; core open; flavor sprightly; quality good; season June 
9. Fairly productive. Worthy of trial as an early market sort. 

Peabody.— Plants fairly vigorous, perfect. Fruit medium size, conical, com- 
pressed, irregular; color rather light scarlet: flesh light colored, seeds sunken, 
greenish; texture rather soft; flavor slightly vinous; quality fair; season June 11; 
quite productive. Promising for near-by markets. 

Ridgeway.—Plants fairly vigorous, perfect. Fruit large, roundish; color dark 
crimson; fiesh bright scarlet; seeds prominent, reddish brown; texture quite firm; 
core open; flavor quite pleasant; quality good; fairly productive; season June 13. 
The plants thus far have been only moderately productive, but if this quality is 
developed it bids fair to be a valuable market variety. 

Satisfaction.—Plants quite strong. Fruit medium size, conical, somewhat ir- 
regular; color light crimson; flesh bright scarlet; seeds numerous, sunken; texture 
rather soft; quality fair: season June 11. Only moderately productive. 

Sparta.—Plants fairly vigorous, perfect. Fruit medium size, roundish, irregular; 
color bright, dark crimson; flesh quite pale; seeds numerous, small texture firm; 
flavor sprightly; quality fair; rather under the average in productiveness. 

Star.—Plants quite strong, perfect. Fruit rather large, roundish conical, ir- 
regular, compressed; color dark crimson; flesh light scarlet; seeds many, slightly 
sunken, color purple; texture moderately firm; flavor vinous; quality fair; season 
June 11. The plants were among the most productive and promise well as a 
variety for local markets. 

Stone.—Plants fairly vigorous, imperfect. Fruit medium size, conical, irregular; 
color bright, dark scarlet; flesh light scarlet; seeds sunken, greenish white; texture 
moderately firm: core open; quality fair; season June 9. Productiveness fair. 

Sunrise.—Plants quite strong, imperfect . Fruit medium ‘to large, roundish, com- 
pressed, irregular and sometimes oblate; color dark, bright scarlet: flesh light 
scarlet; seeds medium size; slightly sunken, reddish; texture quite firm; core open; 
flavor sprightly, pleasant; quality fair to good; season June 9. The plants are 
quite productive and it seems to be a promising sort either for home use or market. 

Tennyson.—Plants quite strong, perfect. Fruit medium to large, roundish to 
roundish conical; color dark searlet; flesh light; seeds medium size, purple; texture 
rather soft; core open; flavor not rich, but rather pleasant; quality fair to good; 
season June 12. Plants moderately productive. Valuable for local markets, if at 
all. 


RASPBERRIES. 


The trial plantation of raspberries was made in 1896, and is now in excellent, 


bearing condition, After the plants had received their spring pruning, they were 
sprayed with a solution of copper sulphate, using one pound to twenty-five gallons 
of water, and after the new growth had started, an application of Bordeaux 
mixture of the usual strength was made for the prevention of anthracnose, and this 
proved sufficient to keep the new canes practically free from attack. No other 
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disease nor insect appeared. After the plants had fruited, the old canes were cut 
out and oats were sown on the 23rd of August, as a winter mulch and to aid in 
ripening off the growth by the removal of surplus water from the soil. The season 
was quite favorable to the raspberry crop, and an excellent yield was secured 
from nearly every variety. Although most of the kinds have received attention in 
previous reports, the following descriptions are given under their respective classes: 

American Red Raspberries, including supposed hybrids with the European Raspberry.— 
Among the more productive of the red varieties were Brandywine, Church, 
Cuthbert, Early King, Golden Queen, Hansell, Kenyon, Loudon, Marlboro, Miller, 
Reeder, Thwack and Turner, several of which are well-known commercial varieties. 
Among the older kinds, Cuthbert is among those best known, and it generally 
proves satisfactory. Although not especially productive, Hansell ripens about one 
week earlier than most of the other sorts, and being early and hardy, is a valuable 
sort for home use and in a small way, perhaps, for market. 

King, for which high claims are made, on account of its supposed earliness, has 
not shown that characteristic to a marked degree, ripening four or five days later 
than Hansell and but two or three days before Cuthbert. The plants are quite 
hardy and of healthy though rather slender growth, owing to the tendency to 
sucker freely, Where the canes are properly thinned out, the fruits reach a fair 
size, comparing well with Hansell and the other early kinds. 


TABULATION OF RASPBERRIES, 189%. 


ABBREVIATIONS—c, conical; o, ob'at3; ob, ob'ong: r, roundish; b, blackish; p, pubescent; pu, 
purplish; r, red; y, yellow. 
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TABULATION OF RASPBERRIES, 1898—Continued. 


= + 28 

i) Slee ‘wo | = 

soto ad les ga| < 

= Name. Species, 9 3) it siaelee 

3 g Sea aca lla - ass 

8 ° ° a oa ho} 8 iS zo ra 

2. aS) 42 8 2 3 i) x 3 

Z (ea) oy 4 Ay fy (Se || ce S 
36 Miller Se ..| Strigosus-___-___. 6 2 72 8 26 | 10 r r 2-32 78 
87 | Mills (5) Bee .--| Occidentalis __- 63 718 730/89 ro b 2 35 67 
88 | Maskingum -_________. Neglectus _._. 64 iO al ee 89 rro p | 234) 56 
301 Nemahai ei ss ee Occidentalis -_.| 6 4 78 |727|34 ro b | 2-52] 56 
408 Ohio 2 eae Occidentalis ___| 5 31 ye eee |) 10) ro b | 2-48) 67 
41 Older S Seen be eae Occidentalis __- (Herksc 1-5 81 10 ro b 2-46 56 
PORNO CISiee =e eee Neglectus ____. 2 2 711/81 |89 r p | 2-36} 45 
430 ARalmere. see eeoeee ae Occidentalis ___| 5 29 6rc0 ee 9 10 r b | 2-46] 78 
499 Phos nix eeee eS Occidentalis ___| 61 fs2) ese t546 r b | 2-44] 67 
£5) Progress, sscneeee te Occidentalis __.| 63 (aSe eM ates r b | 2-45) 56 
460 |\GRedfeldij--vonet Fasc: Neglectus .___-. 69 9 Wet 30 829 r p | 2-40! 34 
#7), Reader:io22 22-2522 sss.: Strigosus______ 63 75 |83 | 10 ro r | 234] 89 
ASni\ Reliance 2s 2 tosses Strigosus______. 63 16) rol | 859 r r | 2-34] 45 
ASM Sarah. ste pase Strigosus_.____. 6 12 1 2138203) ee a | ee 
DON #Shafier sss. sia es Neglectus _____. 66 729 18.5) 41-889 r p | 2-38] 56 
51 | Smith Giant __.-______ Occidentalis ___| 66 Bea eres ot r r | 2-48 | 56 
52 | Smith Prolific ________- Occidentalis __- 63 76}; 730/910 r b. | 2255 | 9 10 
AB Souhegan sheer Ss. Occidentalis __- 5 31 72 | 7 30/89 ro b | 2-70] 56 
54 | Strawbarry-raspberry-.| Rosaefolius___.| 6 9 ADH |=ae=s (ONG robi re )2-6 23 
55 | Superlative ___._______- Idaeus _._______. 61 Died eeDlvoag le r | 2-20} 45 
56) Rhompsone-- 222205" 2-- Strigosus._____. 63 PN RRA NAS) r r |240!/ 45 
Bie aRiwack: si0ie sia tees tbe Strigosus______ 64 75 || 8 24] 10 r r |240} 56 
BShletornericas cee eee el Strigosus _____- 6 4 Ue al eisy ak 10 r r | 2-44] 89 
B90 Mivlers) |. ssa eess ee | Occidentalisi4|5 16 1 72 | 730] 10 r b | 2-48] 56 
GOs) | Winona) 22s. Sse: _.. | Occidentalis __- 5 31 hE PAO) |) ES r b | 296) 56 


Kenyon and Loudon have been fruited for three years, and although they show 
slight differences in productiveness from year to year, owing to the different ways 
under which they thave been grown, in other respects they are practically identi- 
cal, the size, shape, color and flavor of the fruit being the same and the first and 
last fruits were gathered upon the same days. The vines seem quite hardy and 
productive, and as the fruit is of large size, slightly exceeding that of Cuthbert, 
quite firm and of an attractive color, they seem to be very promising as market 
sorts, although in quality they are not equal to Cuthbert. These varieties, as 
well as Hansell, King, Miller and others, seldom branch and with them the prac- 
tice so commonly recommended a few years since to pinch back the tips of the 
new canes when they reach a height of two feet or thereabouts, is not advisable. 
When allowed to grow naturally, the canes form strong buds, from which the 
fruiting branches will be developed the following season, while if the ends are 
pinched, the buds will develop the first year into slender shoots, upon which the 
fruit buds will be weak. As a result of this the fruit will generally be small, and 
may ofiten fail to develop, and there will be an increased tendency toward winter 
killing. Hence, for the non-branching varieties, the practice of pinching back the 
new growths in the spring is not to be recommended. 

Miller is of less vigorous growth than Cuthbert, but the plants seem hardy and 
productive and the fruit is large and of high quality, being sweet and pleasant in 
flavor. The color is attractive, and it seems to be a promising variety for home 
use and for markets that are easily reached, but the fruit is rather tender for dis- 
tant shipments, 

Thompson has again failed to show valuable characteristics, as the fruit is 
quite small and of inferior quality; and it is a medium season variety, although 
high claims were made for it as an early sort. 

Black Raspberries.—The old variety like Carman, Clark, Cromwell, Doolittle, 
Harhart, Hilborn, Lovett and Souhegan, although fairly hardy and productive, 
produce fruit of a comparatively small size, and unless the plantations are 
frequently sprayed are quite subject to anthracnose, so that there seems to be little 
need of retaining them in the fruit lists, as there are many well-known kinds that 
equal them in other respects, and produce fruit of a good size. 
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Palmer this year gave ripe fruits two or three days before any of the other 
kinds, and as it has been ‘thoroughly tested, in all parts of the State, and found 
hardy and productive, with fruit of a good size, it seems well worthy of its place 
as an early variety for market. 

Clark fruited for the first time jin 1898. Although the plants are rather small, 
they were fairly productive. The berries were somewhat injured by the drought, 
but were of good size compared with those of surrounding varieties. The fruit was 
firm, somewhat lacking in juice, but of a sprightly and rich vinous flavor. Under 
more favorable conditions it would undoubtedly have made a much better show- 
ing 

Conrath follows within a few days and seems equal to the Palmer in all respects, 
except in quality, and has the advantage of being larger. 

Diamond is ‘a new variety with a strong growing, healthy plant, and late in its 
seasons of ripening. The fruit is very large, moderately firm and of ‘high flavor. 
From its behavior the last two years, it seems to be a promising variety for either 
home use or market. 

Eureka has again made an excellent showing, as a large, medium late variety. 
The plants are of strong growth and quite productive. Although the fruits are not 
of the highest quality, it ‘has much merit as a market sort. 

Farnsworth is a vigorous and healthy plant, and has for two years been one of 
the most productive varieties. It is above medium in size, and of good although 
not high quality. The clusters are large, upon rather long, stout fruit-stalks, and 
the berries are quite firm and moderately juicy. Although not thoroughly tested in 
other sections, it seems to be valuable variety for market purposes, or for home use. 

Green also has some valuable points, although rather iess vigorous than Farns- 
worth. It has been quite productive, and the fruit, besides being of good quality, 
is firm enough for shipment. The clusters are medium size, upon short and 
rather slender fruit stalks. The pr incipal objection to the variety noted this year is 
that the fruit averages rather small tin size, although it was nearly as large as 
Gregg, which for some reason was considerably under size and was hardly up to 
its usual standard in productiveness. 

Idaho has a firm berry that should make it valuable either for market purposes or 
for evaporating. The plants are vigorous and quite productive and the fruit which 
is much above ithe average in size, is borne in large, compact clusters, upon short 
and rather stout fruit stalks. Its color is nearly black, but it is covered with a 
dense pubescence. The flavor is sprightly and slightly vinous. 

Indiana was less promising than in other years, the growth of the canes the 
previous year having been rather small. The plants, however, were quite pro- 
ductive and the fruit was of large size in quite large clusters upon moderately 
long stalks. The fruit was firm and somewhat lacking in juice, but of a pleasant 
and rich flavor, so that it seems valuable for market or dessert purposes; color 
black, with a plentiful pubescence. 

Johnston made a satisfactory growth and was quite productive, but the fruit was 
very small and of poor quality. 

Kansas has a vigorous and healthy plant and was among the more productive 
kinds, although the fruit the past season was unusually small. The clusters are 
quite large and compact, and the fruit is borne upon short, moderately stout stalks. 
The berries are of a mild flavor and being quite firm and only moderately juicy, 
it is a valuable sort for market purposes. 

Mills (No. 15) was rather less productive than in 1897, but gave a large amount 
of fine berries. The clusters were large and compact, upon moderately long and 
stout fruit stalks. The berries were firm, and of a rich, pleasant flavor; color, 
black with a plentiful pubescence. Promising either for commercial plantations 
or for the home garden. 

Phoenix after two years trial, has failed ‘to show its value. The plants are some- 
what lacking in vigor, and are far below other varieties in productiveness. The 
clusters are medium in size, with berries upon long, slender pedicels; color, black, 
moderately juicy and of a mild, pleasant flavor. 

Progress is moderately vigorous and fairly productive, although not equal to its 
record of 1897. The berries are of good size and are borne upon short, moderately 
stout fruit stalks, in compact, medium-sized clusters. They are moderately juicy, 
firm; and being of a rich, sprightly flavor, are valuable either for the home or 
market plantation. 

Smith (Prolific) is a strong growing, productive sort, with moderately large fruits 
of excellent quality, the flavor being rich and sweet. The berries are firm, 
moderately juicy, and it appears to be a promising sort. 
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Winona.—Two years fruiting of this variety has failed to develop any valuable 
points. It is somewhat lacking in vigor, and has not shown any marked productive- 
ness. The berries are rather small, in clusters of medium size. They are moderate- 
ly juicy and of a mild flavor. 

Hybrid American Varieties.—Varieties of this group resemble the black-caps in the 
habits of the plant, although the fruits in their structure and color are nearer like 
the red sorts. As a rule they are strong growing, vigorous plants, and the fruit 
is large, inclined to crumble and of a dull and mealy appearance. For home use, 
many of them are highly esteemed for canning purposes, and in many sections 
they are largely grown for local markets. 

Cardinal, a variety from Kansas, has produced several excellent crops. The 
clusters are large, rather loose, upon medium stout fruit stalks. The berries are 
quite large, slightly conical, compact and fairly firm, somewhat lacking in juice, 
but of a rich and sprightly flavor. They are of a dull crimson color, and with a 
Slight pubescence. 

Columbian has strong growing, vigorous plants, which have for several years 
been quite productive, The fruit is roundish-oblate in form, of a dull purple color, 
with an abundant pubescence, and is borne upon pedicels of moderate length, in 
large, moderately compact clusters. Although the fruit is somewhat firmer than 
that of the Shaffer, it is still rather soft for long shipments. Moderately juicy, 
with a peculiar vinous flavor. The plant seems much less affected by the anthrac- 
nose than those of Shaffer, and consequently are hardier and more product- 
ive under average conditions. One of the best of the purple-cap varieties for 
market or culinary purposes. 

Hmmet.—The plants seem fairly vigorous and quite productive for their age. 
The fruits are quite large, in small, compact clusters and on rather short pedicels. 
Form, roundish, moderately firm and of a dull purple with a moderate amount 
of pubescence. Fairly juicy and quite firm for a variety of its class. Flavor, 
sprightly and vinous. Valuable only for culinary purposes. 

Gladstone has strong growing plants which are fairly productive in the usual 
fruiting season and often give a second crop upon the ends of the new canes. 
Berries large, slightly conical, borne on stout, moderately long, smooth pedicels, in 
compact clusters; color, purple with a plentiful pubescence. Moderately juicy and 
of a sprightly flavor. They crumble readily and ‘the variety is of value only for 
home use, if in any way worthy of cultivation. 

Muskingum is a strong-growing, productive sort, that has large, moderately 
compact clusters of fruit on medium long, rather stout pedicels; color, purple, with 
an abundant pubescence. The fruits are of the largest size, fairly firm and with 
abundant juice. The flavor is sprightly and vinous, and the variety is quite 
valuable either for culinary or for market purposes. 

Otis, for recently set plants, shows considerable vigor and was quite productive. 
The fruit was large, roundish, conical, purple and with an abundant pubescence. 
The clusters were large, moderately compact and with rather short, slender fruit 
stalks. The variety is valuable for market or culinary purposes. 

Redfield has plants moderately strong and fairly productive. Fruits medium to 
large, roundish, purple and with a medium amount of bloom. Clusters large, 
moderately compact and with rather slender fruit stalks. Quite juicy and of a 
vinous flavor, although not of high quality. Promising for market or culinary 
purposes, on account of its hardiness. 

Shaffer, in young plantations and where uninjured by anthracnose, is a vigorous, 
hardy and healthy variety and is ordinarily one of the most productive. Fruit 
among the largest in size, roundish, purple and with a plentiful pubescence. 
Clusters large, moderately compact, with short, moderately stout fruit stalks. The 
berries have a moderate amount of juice and are of a delicate texture, and hence 
are easily crushed. Flavor rich, vinous and peculiar. Largely grown for market 
and culinary purposes. 

Several varieties supposed to be hybrids, between the European and American 
raspberries, have been grown for a number of years, but they are somewhat lack- 
ing in hardiness and are not sufficiently vigorous and productive to make them of 
value, either for home use or market, altbough for an amateur, who desires a 
raspberry with high flavor, some of these kinds may be of value. With slight 
protection they will pass the winter without injury and, with high cultivation, will 
give a fair amount of fruit of large size, delicate texture and superior flavor. 
Herstine and Belle de Fontenay are among the best known yarieties. 
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Superlative has shown itself of weak growth and only moderately productive. 
The few fruits borne, however, were of large size, long conical in form and of a 
erimson color. The clusters were large, compact and upon stalks of medium size. 
Fairly firm and juicy and of only mild fiavor. It seems to have little value as a 
market sort, and its deficiency in flavor destroys any advantages it might have 
for dessert use. 

Raspberry Novelties —Of the three forms of raspberry that have been introduced 
during the last five or six years with the ‘highest praise and for equally high prices, 
none have shown any value whatever. The Wineberry has been referred to 
several times in previous bulletins, and the results this year are no more satis- 
factory than those previously secured. 

The Japanese Mayberry (Rubus microphyllus), although protected, has been 
somewhat injured by the winter and # did not fruit. It is hardly likely that it 
will prove of value in any portion of Michigan. - 

Logan has also failed to fruit. Even if it should prove hardy and productive, the 
appearance and texture of the fruit are likely to prevent it ever being of any value 
for general planting. : 

Strawberry-Raspberry (Rubus rosaefolius), as reported last year, bids fair tto be- 
come a troublesome weed, and, as it has no value, its introduction should be dis- 
couraged. The fruits are quite large and of a strikingly bright scarlet color. The 
berries consist of small, rather dry pips and are developed upon a very large recept- 
acle, so that they have something the appearance of a large, flattened thimble. The 
flesh is rather dry and has a peculiar flavor. It is of no value whatever. 


BLACKBERRIES. 


The blackberry plantation received the same treatment as the raspberries, and 
was quite free from both insects and diseases. Early in August, the leaf miner 
appeared upon the foliage, and the infested leaves were gathered and burned. The 
season being very favorable, a large crop of fruit was secured. None of the varie- 
ties were injured by the winter. Among the more productive of the new sorts were 
Lincoln, Minnewaska, Nevada, Ohmer, Reyner, Sanford; and nearly all of the old 
standard kinds, planted for comparison, gave good crops, none of them being 
marked less than eight, upon a scale of eight to ten for productiveness. 

Childs Tree was only moderately vigorous, or productive, but the fruit was of 
good size, roundish-oval and borne in clusters of medium size. The berries were 
moderately firm, quite juicy and of a mild and pleasant flavor. It does not show 
any tree-like characteristics. 

Early King ripened soon after Early Harvest and seems to be larger and of 
better flayor than that variety. The berries are oblong in form and consist of 
large, moderately compact fruits. They are quite juicy and have a pleasant, vin- 
ous flavor. One of the most promising of the early varieties. 

Early Mammoth has for two years shown itself very vigorous and productive. 
The fruit is of a large size, irregular oblong in form, and is borne in large com- 
pact clusters. The berries are moderately juicy and of a mild flavor. Seems to 
be a promising sort for either home use or market. 

Eldorado is a highly praised variety of medium size, which has shown itself to 
be of more than average vigor and productiveness, but it hardly warrants the 
praise it has received. Although the plants are somewhat different in growth 
from those of Snyder, there is a general resemblance .n the fruit to that variety. It 
seems to be quite hardy, and it ‘is possible that further trial may develop its good 
points. : 
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TABULATION OF BLACKBERRIES, 1898. 


ABBREVIATIONS—i, irregular; 0, oblong; ov, oval; r, roundish; b, black. 
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Lincoln has been quite vigorous and productive. The fruits are medium size 
moderately firm and with a large amount of juice. The flavor is rich and pleasant, 
and if the plants prove hardy in all sections, it promises to become a standard 
variety for home use or market purposes. 

Lovett Best, although recently planted, has made a fair growth and gave a good 
amount of fruit. The fruit is roundish, inclining to oval, and is of a compact 
form, with a moderate amount of juice. The flavor is pleasant and mild. It has 
not been grown sufficiently long to enable it to make the best possible showing. 

Maxwell also made but a moderate growth, but it slightly exceeded the produc- 
tiveness of Lovett. The fruit is somewhat Jarge and of a mild flavor. Its loose 
texture would seem to make it of value only for near-by markets, or for home 
gardens. 

Minnewaska was one of the most vigorous and productive varieties grown. The 
fruit was of large size, roundish oblong and was borne on rather stout, smooth 
pedicels in clusters of medium size that were moderately compact. The berries 
were fairly firm and with a plentiful amount of juice; flavor mild. A promising 
yariety for general planting. 

Obmer, although among the last of the kinds to be planted, has shown excellent 
vigor and productiveness. The fruits are roundish-oval and are borne in quite 
large, compact clusters, on smooth pedicels, of medium size, The fruits them- 
selves are fairly firm, but with a plentiful amount of juice. The flavor is pleasant 
but mild. The large size of the fruits, combined with the vigor and productiveness 
of the plants, makes it a promising kind for market, and one that is also valuable 
for home use. 

Oregon Everbearing has made a vigorous growth and, the past year, has been 
moderately productive. It is a trailing variety, with cut-leaved foliage. The fruits 
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are quite small, oblong, and quite compact. They are moderately juicy, and with a 
pleasant flavor. It seems to have no special value. 

Piasa is of rather weak growth and lacking in productiveness. The fruit is 
rather small, of an irregular oblong form, borne in small compact clusters. The 
berries are compact, somewhat lacking in juice and of a mild flavor. The plants 
do not seem thoroughly established, and this may account for the poor showing 
they have made. 

Reyner was planted in 1896 and has made a strong growth, and during the past 
season produced a good crop of fruit. The berries were rather small, varying 
from oblong to oval in form, and were rather compact and with a plentiful amount 
of juice; flavor sprightly and pleasant. ‘If, after the plants have become better 
established, the size of the fruit is increased, ‘it promises to be a valuable yariety, 
either for home use or market. 

Sanford made a comparatively weak growth, but was fairly productive, although 
lue berries were rather small in size. The clusters were quite large, moderately 
compact, and the fruit ranged from oblong to oval in form. Rather firm and ‘with 
a moderate amount of juice. Favor pleasant and vinous, but not of high quality. 

Thompson was among the earliest to ripen, and although the plants were not 
especially vigorous, they were quite productive. The berries were quite large, 
of an irregular, oblong form, and were borne in large, loose clusters. They were 
fairly firm and with a moderate amount of juice, but the flavor was slightly un- 
pleasant. If it shows hardiness under average conditions, it may prove a valuable 
variety for market. 

Of the common kinds, Kittatinny, Lawton, Snyder, Taylor, Western Triumph 
and Wallace al! gave good crops, slightly excelling Agawam, Ancient Briton and 
Erie, although these kinds produced a fair amount of excellent fruit. 


CURRANTS. 


The plantation of currants contains twenty-four varieties, most of them three 
years transplanted, although several new kinds have recently been added. The 
usual treatment with fungicides was made, the first application being given March 
18, before growth had started, and as soon as the worms appeared, they were 
sprayed with Bordeaux mixture, for the prevention of fungi, and Paris green for the 
worms. This treatment sufficed to hold the insects in check and saved the foliage 
from the attack of fungi so that it remained upon the plants in a healthy condi- 
tion long after all of the leaves had fallen from unsprayed plants. This enabled 
the bushes to ripen their wood as well as to form strong fruit buds for the crop the 
coming season, On the 2nd of June, aphides having appeared upon Long Bunch 
Holland and spreading to the surrounding varieties, the infested bushes were 
sprayed with ‘tobacco water, and further injury was thus prevented. The season 
was quite favorable to the currant crop, and a large yield was secured from most 
varieties. In former years some injury had been done by the currant stem borer, 
but by cutting away all infested branches and the thorough use of insecticides, 
the injury has been greatly reduced, although it is impossible to tell to what extent 
iwe destruction of the borers has been due to the spraying. 

Of the older kinds, good crops have been secured from Cherry, Fay and Versail- 
laise, although they have been discarded by many persons as market varieties on 
account of the injury from the twig borers. Although distinct in their origin and 
with slight differences in bush and berry, there is a general resemblance between 
them. The bushes are of medium height and with stout shoots and thick, dark 
green, wrinkled leaves. The berries of Fay and Cherry are quite large, but the 
former, as a rule, has somewhat longer stems. The Versaillaise has berries some- 
what smaller than those of the other varieties, but the length of the stem and the 
arrangement of the berries is similar to that of Fay. The large size of the berries 
will make these valuable kinds where they can be grown without danger from the 
twig borers, but where this cannot be held in check, all of them and Fay in partic- 
ular, will be greatly injured. 
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TABULATION OF CURRANTS, 1888, 


Key; Form—r, roundish. Color—b, b‘ack, r, red, w, white. Use—d, dessert, k, kitchen, m, market. 
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Long Bunch Holland is somewhat later than the varieties above mentioned, but 
seems to have no advantages over them except that it is less injured by the borers. 
On the other jhand, it is very subject to the attack of plant lice, which cause the 
leaves to roll and take on a dull red color. The fruit is borne on moderately long 
stems, but the berries are comparatively small. The plants are vigorous and are 
less injured than most other varieties by currant worms and the leaf-spot diseases. 

Lakewood is a vigorous, upright-growing sort that in plant and fruit resembles 
Cherry. The clusters vary in size, although, as a rule, there is a long stalk be- 
tween the fruit spurs and the base of the cluster. Although evidently a hardy 
variety, it has not equaled those above mentioned in productiveness, 

London is one of the most promising of the new varieties far either home use or 
market. The plants are tall, upright or slightly spreading, and are quite healthy 
and vigorous in growth. The stalk is long and with a comparatively compact 
cluster of large berries. From the fact that it is less injured by the leaf spot 
diseases and the twig borers than most other kinds it is a valuable variety for 
market, although the flavor of the fruit is not equal to that of some of the other 
varieties. 

North Star is a recently introduced variety from Minnesota, which has shown 
itself quite productive and vigorous in growth. The stalk is medium to long, the 
clusters moderately compact and the berries of good size. The quality of the 
fruit is good. 

Pomona, a recently introduced variety, has not been sufficiently tested to deter- 
mine its value, although it has in some sections shown itself to be quite productive. 
The berries are of medium size and with moderately long stalks and clusters. It 
is dark red in color, and of high quality, comparing well with Red Dutch. The 
other red varieties ‘have not differed in behavior from those previously reported. 
With good care, Red Dutch and Victoria have given excellent results, as they have 
been less injured by the borer than other varieties. When the bushes are properly 
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pruned and sprayed and have good cultivation, with plenty of fertilizer, the berries 
compare well with most other varieties, and the quality of the Red Dutch is fully 
equal to any of the other kinds. 

Wilder had again shown itself to be a valuable variety, comparing well in every 
respect with the other large-fruited kinds. 


GOOSEBERRIES. 


The treatment of the gooseberries was similar to that given the currants so 
far as the spraying was concerned, except that they require rather more care in 
order to control the powdery mildew. ‘The early sprayings with Bordeaux mixture 
and Paris green were followed with five applications of potassium sulphide, used at 
the rate of three ounces in ten gallons of water, the first being made upon the 
17th of May and the others at intervals of about ten days. For the most part, these 
later applications were not necessary upon the varieties of American origin, but as 
the plantation included a large number of European varieties which are very sub- 
ject to the attack of mildew, in our hot, dry summers, the sprayings mentioned 
above were for the most part necessary. The expense of the material is compara- 
tively small and the cost of applying it is slight. On the other hand, the benefits 
were very marked, as, in the case of varieties which when left unsprayed would 
have lost the entire crop, and at best would have made a weak and unhealthy 
growth, a large yield of very fine fruit was secured. Many of the varieties averaged 
from one-fourth to one-third of an ounce in weight for the single fruit. Although 
grown under exactly the same conditions as the other sorts, for some unknown 
reason, the kinds that have usually been most productive were least so in 1898, as 
Downing, Smith, Houghton and Pale Red bore but few fruits, while Keepsake, 
Apex, Lancashire and others of the European varieties gave good crops. Although 
slight differences can be detected in both the plant and the shape and color of the 
fruit, there is a close resemblance between many of the varieties of Ribes grossularia, 
the European gooseberry. Of the varieties under trial, Keepsake and Lancashire 
have given the best results. The plants are of vigorous growth with stout branches 
and thick, dark green leaves, The fruit in both cases is large, averaging one-third 
of an ounce. In Keepsake they are yellowish green, with slight brown cheek on 
the exposed side, and vary in form from oval to ovate, while those of the Lanca- 
shire are of a rather long-oval and are green with a dull red blush. The veins in 
both cases are quite distinct and of a pale green color. The flavor is mild and 
pleasant and the juice abundant. Of the other varieties, Auburn, Chautauqua, 
Columbus, Industry and Triumph gave fairly good results, although they were less 
productive than those above mentioned. All of these except Triumph are of a 
yellowish-green, with distinct yellow or yellowish-white veins. most of them are 
of a roundish-oval form, but Columbus is nearly spherical. Of the American vari- 
ties, Downing has been most commonly grown and is generally successful. Of the 
new sorts, Pearl and Champion, which have a general resemblance to Downing, 
seem to haye much promise, although in size they are considerably smaller than 
the Huropean sorts, their weight being less than one-half as much. The general 
characteristics of the other varieties can be ascertained from the accompanying 
table and from previous reports. 


938 STATE BOARD OF AGRICULTURE 


TABULATION OF GOOSE BERRIES, 1828. 


Key: Form—], long; 0, oval; r, round. Color—g, green; r, red; w, white; y, yellow. 
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GRAPES. 


In 1888 the first planting of grapes was made, and as new varieties could be 
secured, they have been added, until now the plantation numbers 150 varieties. 
The vines first planted were trained upon flat-topped trellises with the cross-arms 
about five feet from the ground. The vines were pruned with two arms in each 
direction, and frequent renewal has been practiced. ‘Phe later plantings have been 
provided with vertical trellises with two wires, the upper one being about six and 
the lower four and one-half feet from the ground. For the most part, the vines 
have been trained with four horizontal arms, the pruning and training being after 
the so-called Kniffin system. From the fact that no variety has been trained after 
both methods it is rather difficult to judge of the merits of two systems, but the 
vertical trellises certainly permit of the greater ease in cultivation, and during the 
past season the crop has been considerably larger than from the vines trained upon 
the horizontal trellises On the other hand, the injury from downy mildew and 
other fungous diseases seems to be rather less upon the flat-topped trellis. The 
vines were sprayed with Bordeaux mixture before the buds opened, and on the 
25th of July they received an application of a weak solution of sulphate of copper 
(one pound to two hundred and fifty gallons of water) to prevent the attack 
of powdery mildew and other fungous diseases. During the last week in August, 

oats were sown between the rows of grapes to provide a winter mulch and they 
seem well adapted to this purpose. 

Alice.—Vines quite vigorous. Clusters rather small, ‘cylindrical; berries rather 
small, round; dark wine color with a lighter bloom; pulp quite tender, light green, 
vinous, rich, with plentiful juice, and a slight aroma; seeds few; quality good; 
season end of September. The vines are as yet quite young and have not shown 
themselves very productive; otherwise a promising variety. 

Bell.—Vines quite vigorous. Clusters of medium size, cylindrical, moderately 
compact; berries medium size, round, grayish, with a medium white bloom: pulp 
very tender, green, vinous, rich; juice plentiful; quality good; seeds few; season 
September to October. It seems quite productive, and except that the CMSs are 
small, has some merit both for table use and market. 
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Belvidere.—Vines quite vigorous. Cluster medium to large, cylindrical, should- 
ered, moderately compact; berries medium size, round, black, with a light blue 
bloom; pulp quite tender, greenish, sweet, with a plentiful juice and a slight aroma; 
quality fair to good; seeds few; season early September. Quite productive. 

Berlin.—A strong-growing hardy variety, Clusters large; berries large, round, 
greenish, with a slight whitish bloom; pulp tender, translucent, very light green, 
pleasant, sweet, vinous, with a slight foxiness; juice moderate; seeds few; quality 
fair to good; season last of September. If sufficiently productive it may prove 
a valuable white grape for market. 

Brighton.—Vines fairly vigorous, shoots medium to long jointed; leaves large, 
thick, dark green; fairly hardy. Clusters medium to large; long, shouldered, moder- 
ately compact; berries medium size, round or slightly ovate; color dark wine, becom- 
ing dark purple when fully ripe, bloom thick, light colored; pulp tender, very juicy, 
greenish-yellow, vinous, rich, excellent, with a slight aromatic flavor; juice plentiful; 
seeds few; quality very good; season middle of September. Although it does not 
succeed in all locations, it-is in most sections one of the most valuable of the red 
varieties for home use or market. ‘To insure perfet pollination it should be planted 
adjacent to other varieties. The berries adhere well to the stems, but are rather 
tender for long shipment. é 

Campbell Early.—Vines very vigorous, with a dark green-foliage. Clusters large, 
cylindrical, shouldered; berries large, globular; color black with a beautiful blue 
bloom; pulp melting, greenish-yellow, rich, sweet and vinous, separating readily 
from the seeds; juice plentiful, colorless; seeds few; quality very good; season 
early September. One of the most promising of the new varieties either for home 
use or market. It seems to be of much promise as a shipping variety, and to be a 
good keeper. 

Chidester No. 8—Vines strong growers. Clusters oblong, shouldered, loose, large; 
berries medium size, round, dark, nearly covered with a slight bluish bloom; 
flesh moderately tender, greenish-white, with a slig.t aroma; quality quite good; 
seeds few. Season last of September and first of October. Where sufliciently 
productive it would be a valuable variety for dessert purposes. 

Chidester No. 4.—Vines quite vigorous. Clusters medium size, roundish, shoul- 
dered, loose; berries large, round, often covered nearly black, with a plentiful blue 
bloom; pulp tender, pale green, vinous; juice plentiful; quality quite good; season 
middle of September. 

Colerain.—Vines quite vigorous, with large healthy foliage, quite free from mil- 
dew. Clusters large, conical; moderately compact; berries large, round, light 
green, with a delicate whitish bloom; pulp very tender, light green, very sweet and 
vinous, with colorless juice; seeds few; quality very good; season middle of Sep- 
tember. A promising variety, especially for home use. 
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EXPERIMENT STATION BULLETINS 243 


Columbian.—Vines very vigorous, strong-growing, with large, thick, leathery 
leaves. Clusters medium to large, roundish, shoulders, loose; berries very large, 
roundish, oblate, reddish purple, with a plentiful bloom; pulp half tender, green- 
ish, acid; quality rather poor; seeds quite numerous; season middle of September. 
Fairly productive. Aside from the strength of the vine it seems to have little 
value, either as a variety for home use or market. 

Concord.—Vines quite vigorous, hardy and healthy. Clusters large, cylindrical, 
shouldered, moderately compact; berries good size, round, black, with a plentiful 
blue bloom; pulp half tender, greenish, vinous, sprightly, with colorless juice, and 
a moderate aroma; seeds few, large; season middle of September. Generally quite 
productive and a reliable variety for all sections. 

Cortland.—Vines very vigorous. Clusters medium size, somewhat shouldered, 
rather loose; berries medium-sized, rcund, black with a light blue bloom; pulp very 
tender, greenish, with a plentiful juice, very foxy; quality poor; season early 
September. Fairly productive. The quality is so poor that it seems to be worth- 
less. 

Cottage.—Vines quite vigorous, with large, leathery leaves. Clusters mediwn 
size, cylindrical, moderately compact; berries medium to large, round, black, with 
a light blue bloom; pulp rather tough, yellowish, not very juicy, foxy; seeds few. 
large; quality fair; season early September. Berries drop from the clusters soon 
after picking. Less valuable than Concord and Worden. 

Delaware.—Vines rather short, slender; growth short jointed; quite hardy. Clus- 
ters medium size, nearly cylindrical, shouldered, very compact; berries small, round, 
wine colored, becoming quite dark when fully ripe, with a bluish bloom; pulp 
tender, yellowish, or very light amber, very juicy, vinous, rich, sprightly, excellent 
quality very good; seeds few; season middle to last of September. In favorable 
locations it is quite productive, and its high quality makes it one of the most valu- 
able grapes for eitner home use or market. 

Diana.—Vines quite strong. Clusters medium sized, short, cylindrical, very com- 
pact; berries medium to large, roundish-oval, reddish-lilac, or light wine color, with 
a plentiful blue bloom; pulp rather tough, whitish, vinous, pleasant, with a foxy 
aroma at first which soon disappears; seeds few, rather large; quality good; sea- 
son early October. Generally quite productive, but it ripems too late to succeed in 
most sections. Its principal value exists in its keeping qualities, which make it 
possible to preserve the fruit until spring. 

Downing.—Vines quite vigorous. Clusters large to very large, long, conical 
slightly shouldered, quite compact; berries medium to large, long, oval, black, 
with a very slight blue bloom; pulp tender, greenish-amber, with a moderate amount 
of juice; skin thick, but rather tender; seeds large, generally but one; quality quite 
good. Season late September or early October. Quite productive, and unusually 
free from mildew. Although rather late, it has some value on account of its 
long-keeping qualities. 

Duchess.—Vines very vigorous, but with moderately short jointed shoots. Clus- 
ters medium to large, long, conical, shouldered, quite compact; berries small, 
roundish-oval, light green to pale greenish-yellow, dotted with diminutive brown 
specks; bloom slight, ‘whitish, almost transparent; when fully ripe the berries 
sometimes take on a golden yellow color; pulp tender, breaking, greenish, sweet, 
vinous, rich, spicy; juice moderate; seeds few; quality very good. Season early Oc- 
tober. Generally quite productive. 

Early Victor.—Vines hardy, wood dark gray, rather long jointed; foliage healthy, 
thick, medium size, dark green, deeply lobed. Clusters small, oblong, conical, 
shouldered, moderately compact; berries rather small, round, black, with a medium 
bluish bloom; pulp rather firm, greenish-white, vinous, rather rich, pleasant, with 
a plentiful juice; seeds medium, quality quite good; generally quite productive. 
Season middle of September. Clusters rather small to make it desirable as a 
market variety, but its hardiness, productiveness and high quality make it valu- 
able for home use. . 

Eaton.—Vines vigorous, strong and hardy, with large leaves. Clusters large, 
cylindrical, shouldered, quite compact: berries large, round. black, with a dense 
blue bloom; pulp half tender, green, hardy, vinous, very juicy; seeds few; quality 
fair. Season middle of September: fairly producive. Although the fruit is large 
and handsome, it is inferior to Concord in flavor and seems to have no merits over 
that variety. 

Empire State.—Vines quite vigorous. Clusters large, cylindrical, shouldered, 
quite compact; berries medium size, round, light green, with a thick white bloom; 
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pulp tender, very light green, vinous, pleasant; seeds few; quality quite good. 
Somewhat lacking in productiveness in many sections, but where it succeeds it is 
a valuable table grape. Season early October. 

Esther.—Vines vigorous, quite healthy. Clusters medium size, cylindrical, 
moderately compact; berries large, round, golden yellow, with a whitish, nearly 
transparent bloom; pulp rather tough, yellowish-green, vinous, rich; juice colorless, 
not very plentiful; seeds few; quality fair; last of September or first of October; 
quite productive. 

Geneva.—Vines quite vigorous, strong-growing, healthy. Clusters medium size, 
cylindrical, loose; berries medium to large, obovate to oval, white or greenish- 
white, with a slight white bloom; pulp half tender, translucent when fully ripe, 
greenish white, sweet, vinous, with an abundant colorless juice and a slight aroma; 
seeds quite numerous; quality good; fairly productive. Season early October. A 
valuable white variety for home use or market. 

Golden Gem.—Vines somewhat lacking in vigor; wood sbort-jointed, leaves 
slightly separate, small to medium in size. Cluster small, cylindrical, shouldered, 
moderately compact; berries small, round, of a rich golden color, with a delicate 
white bloom; pulp half tender, light green; juice plentiful, colorless, very sweet; 
quality very good; fairly productive; seeds numerous, quite small. Season middle 
of September. Of no yalue for market, but on account of its high quality and 
handsome appearance, it is worthy of trial for home use. 

Goldstein.—Vines quite vigorous. Clusters medium size, short, cylindrical, 
shouldered, moderately compact; berries rather large, round, black with a thick 
bloom; pulp tender, light amber, pleasant, with colorless juice, and a slight foxy 
taste; quality good. Season last of August. The vines are small, and thus far 
have not shown any indications of productiveness. 

Hayes.—Vines quite vigorous. hardy, free from mildew, with short-jointed wood. 
Clusters medium size, cylindrical, shouldered; berries small, round, yellowish- 
amber, with a dense whitish bloom; pulp rather tough, light green, mild, rich, 
vinous, with an abundant colorless juice and a slight aroma; ‘quality good, seeds 
few. Season middle of September. Generally lacking in productiveness. 

Herbert.—_Vines quite vigorous and among the hardiest of Rogers’ seedlings. 
Clusters medium to large, roundish, shouldered, moderately compact; berries large, 
round, black, with a dense blue bloom; pulp tender, greenish, sweet, pleasant, 
sprightly, with a plentiful juice; seeds few, large; quality good. Season middle of 
September. Usually quite productive. Valuable for home use and one of the best 
of the black varieties sent out by Rogers, for market, 

Honey.—Vines moderately vigorous, short-jointed, hardy. Clusters medium size, 
cylindrical, shouldered, moderately compact; berries large, round, greenish-yellow, 
with a slight whitish bloom; pulp rather tender, almost translucent, green, sweet, 
vinous, juicy, and a slight foxy aroma: seeds few, large; quality good; quite pro- 
ductive. ° A valuable dessert variety. Season middle of September. 

Hosford.—Vines strong and hardy. Clusters large and conical, shouldered, mod- 
erately compact; berries large to very large, round, black, with a medium blue 
bloom; pulp tender, greenish, sprightly, vinous, with a plentiful colorless juice; - 
seeds quite numerous, large; quality good; generally quite prolific. Season early 
to middle of September. A promising sort either for home use or market. 

Janesville.—Vine, very vigorous, hardy and healthy. Clusters medium to large, 
short, shouldered, very compact; berries medium to large. round, black, with a 
slight blue bloom; pulp moderately tender, greenish, highly vinous, juicy; seeds 
generally numerous, large; quality rather poor. Of value only on account of its 
hardiness and vigor. 

Jefferson.—Vines fairly vigorous, wood rather short-jointed; leaves large, thick 
and downy. Clusters large, short, shouldered, moderately compact; berries medium 
size, round, black, wine-colored, with a slight blue bloom; pulp. very tender, light 
amber, sprightly, vinous; seeds quite large, rather numerous; quality very good; 
generally productive. Especially valuable for home use on account of its high 
flavor and its long-keeping qualities. Season late September or early October. 

Jessica.—Vines fairly vigorous. Clusters of medium size, cylindrical, shouldered, 
moderately compact; berries medium to large, round, white to golden-yellow, with 
a slight whitish bloom; pulp tender, green, very sweet and pleasant; juice plentiful, 
seeds few and large for the size of the berry; quality good. A hardy and fairly 
productive variety of some merit for home use. Season first to middle of Septem- 
ber. 
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Jewell.—Vines moderately vigorous. Clusters small, cylindrical, shouldered, 
moderately compact; berries small, round, black, with blue bloom; pulp rather tough, 
whitish, vinous, sprightly and juicy; seeds numerous; quality good; season first to 
middle of September. While fairly productive and of good quality, the clusters 
are rather small. 

Josselyn No. 5.—Vines very vigorous. Clusters medium size, cylindrical, moder- 
ately compact; berries rather large, round, white, with a thin white bloom; pulp 
rather tender, yellowish-green, sweet, slightly acid; quality very good; seeds num- 
erous. Season early October. A fairly productive variety for home use or market. 
Apparently a hybrid between vinifera and labrusea. 

Josselyn No. 7.—Vines very strong. Clusters medium to large. cylindrical, 
shouldered; berries medium to large, round, pale green, with a light white bloom; 
pulp half tender, pale green, vinous, rather rich, with abundant juice; seeds small 
and few; season early October; quality very good; quite productive. A promising 
table grape, although it seems subject to the attack of mildew when unsprayed. 

Josselyn No. 9-2-1.—Vines quite vigorous. Clusters medium size, cylindrical, 
moderately compact; berries rather large, roundish, black with a plentiful blue 
bloom; pulp tender, light green, vinous, sprightly, with a plentiful colorless juice; 
seeds few. As yet somewhat lacking in productiveness, and likely to shell from 
the stems as soon as ripe. 

Josselyn No. 10.—Somewhat lacking in vigor. Clusters small, cylindrical, shoul- 
dered, rather loose; berries medium to large, roundish, black with a thin bloom; 
pulp rather tough, light amber, sprightly, rather rich, with a plentiful juice and 
slight aroma; seeds few; quality fair. As yet somewhat lacking in productiveness. 
Season last of August and first of September. 

Lady.—Vines rather slow growing and slender, but hardy. Clusters medium size, 
oblong, somewhat conical and slightly shouldered, quite compact: berries medium 
to large, round, white or greenish-yellow, with a slight whitish bloom; pulp tender, 
whitish, vinous, with an abundance of juice and slight aroma; seeds few, small 
quality good, season early September; fairly productive. A variety of some value 
for home use. 

Leader.—Vines rather vigorous. Clusters medium size, cylindrical loose; berries 
medium to large, round, white, with a thin, whitish bloom; pulp firm, light green, 
vinous, sprightly, with a plentiful colorless juice, and a musky aroma; seeds few; 
quality fair. The vines as yet have not given indications of their productiveness. 

Lindley.—Vines fairly strong, but with rather long-jointed, slender canes, and 
with few laterals, Clusters rather small, long, shouldered, loose; berries medium to 
large, round, brick-red, with a lilac bloom; pulp rather tender, greenish, vinous, 
very pleasant, juicy; seeds few, large; season middle of September; generally fairly 
productive; quality good. A valuable variety for dessert purposes. 

Lutie.—Vines rather strong. Clusters medium size, long. cylindrical, very com- 
pact; berries large, round, pale to dark red, with a very thin bloom; pulp half 
tender, whitish, with colorless juice and foxy aroma; seeds few; quality poor; season 
middle of September. Somewhat lacking in productiveness, and hardly likely to 
become of value. 

Lyon.—A seedling originated by C. P. Chidester, Battle Creek, Mich. Vines very 
strong. Clusters medium to large, cylindrical, shouldered and moderately com- 
pact; berries quite large, round, white, with a moderate whitish bloom; pulp quite 
tender, greenish, sweet, rich and vinous, with an abundance of colorless juice; 
seeds few; quality very good; season last of September. A fairly productive and 
promising white grape for either home use or market. 

Mason.—Vines quite strong, Clusters medium size, cylindrical, occasionally 
shouldered and moderately compact; berries medium to large, round, light wine- 
color, with a medium whitish bloom; pulp half tender, light green, sweet, vinous, 
sprightly, not very juicy, aroma slight; quality good; seeds few; season middle of 
September; fairly productive. The vines were sent for trial from Ottawa county, 
and while it appears to be a promising variety, further time is required to test it 
properly. 

Michigan.—Vines quite vigorous and hardy. Clusters medium size, cylindrical, 
shouldered, quite compact; berries large, round, pale green, with a thin whitish 
bloom; pulp half tender, green, moderately juicy and with a slight aroma; seeds 
few; quality very good. A promising variety for dessert purposes. Season middle 
of September. 

Millington.—_Vines fairly vigorous. Clusters good size, roundish, shouldered, 
moderately compact; berries medium to large, round, black, with a blue bloom; 
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pulp tender, very light green, quite sprightly, sweet, vinous, very juicy, with a 
perceptible aroma; seeds few; quality fair to good; moderately productive; season 
middle of September. 

Mills —Vines quite strong and vigorous. Clusters large, long, shouldered, 
moderately compact; skin tough, thick, a good keeper; berries medium to large, 
round, black, with a light blue bloom; pulp tender, light green, vinous, rich, with a 
medium juice; quality very good; seeds few; season early October; fairly pro- 
ductive. A promising variety for home use on account of its high flavor and long 
keeping qualities. 

Monroe —Vines fairly vigorous and hard, with firm, short-jointed wood. Clusters 
medium size, long, shouldered, loose; berries medium to large, roundish, oval, black, 
with a thin bluish-white bloom; pulp tender, light green, sweet, sub-acid, very juicy, 
seeds few; quality fair to good; season early October; fairly productive, promising 
for market purposes. 

Moore Early.—Vines rather strong. Clusters medium size, generally roundish, 
conical, rarely shouldered, moderately compact; berries large, round black, with a 
thin bloom; pulp rather firm, greenish, slightly vinous, quite juicy, with a slight 
foxy odor; seeds few; season early September; fairly productive. Although the 
clusters are rather small, and the berries soon drop from the stems, it is one of the 
best of the early black varieties. 

Moyer.—Vines fairly vigorous, but of a slender growth, young wood short-jointed; 
clusters small, cylindrical, shouldered, loose; berries small, round, dark wine color, 
with a dull grayish bloom; pulp tender, greenish, sweet, pleasant, vinous, very 
juicy; seeds few; quality fair to good; season early September; inferior in pro- 
ductiveness and quality to Delaware, which it somewhat resembles, but a hardy 
variety and one that would succeed where the other would fail. 

Naomi.—Vines quite strong. Clusters rather small, cylindrical, shouldered, short; 
berries medium to large, roundish-oval, black with a whitish bloom; pulp tender, 
juicy, greenish, tinged with red, highly vinous, with a plentiful juice and moderate 
aroma; seeds few; quality fair; season middle of September. Somewhat lacking in 
productiveness. 

Niagara.—Vines quite vigorous, hardy and healthy, with long-jointed stems, and 
large, thick, leathery, downy foliage. *Clusters quite large, conical, shouldered. 
moderately compact; berries large, round or slightly elongated, greenish or yellowish 
white, with a slight whitish bloom; pulp half tender, greenish-white, vinous, 
sprightly, quite juicy; seeds numerous, rather large; quality good. Although it 
does not thrive equally well in all localities, it is one of the most valuable of the 
white varieties for home use or market purposes. 

Northern Light.—Vines rather strong. Clusters cylindrical, slightly shouldered, 
moderately compact; berries medium to large, round, greenish-white, with a thin 
whitish bloom; pulp half tender, greenish, mild, vinous, rich, very pleasant, with 
a medium amount of juice; the rather small seeds separate readily from the pulp; 
seeds few; quality good; ripe last of September. A promising variety if it proves 
sufiiciently productive. 

Olita—Vines moderately vigorous. Clusters small, cylindrical, shouldered, 
moderately compact; berries medium to large, roundish; color greenish, with a 
slight whitish bloom; pulp very tender, pale, very sweet and pleasant, and with 
considerable juice; quality good; seeds few. A weak growth of the yines was 
probably due to an attack of mildew, to which they seem somewhat subject. 
Although the fruit has some merit as a table variety, the small size of the clusters 
will prevent it from being used as a market sort. Season last of September. 

Oneida.—Vines fairly strong. Clusters small, cylindrical, shouldered, moderately 
compact; berries rather large, round, light wine colored, with a beautiful lilac 
bloom; pulp very tender, whitish, sweet and pleasant, juicy; seeds few; quality 
good; season early October; quite productive. A handsome and rather productive 
Sort that may prove valuable for home use. 

Osage.—Vines fairly strong and apparently hardy. Clusters medium size, oval, 
moderately compact; berries large, round, black, with a medium blue bloom; pulp 
rather tough, greenish, sweet, sprightly, with an abundant juice and foxy aroma; 
seeds few, rather large; quality fair; season early October. Not likely to be worthy 
of extensive planting, 

Owosso.—Vines very vigorous. Clusters medium to large, round, shouldered, 
moderately compact; berries large, round, reddisb--purple, with a slight lilac bloom; 
pulp tough. yellowish-white, highly vinous, with a plentiful colorless juice; seeds 
few, large; quality rather poor; season middle of September; only moderately pro- 
ductive. Of little yalue even as a market sort. 
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QOzark.—Vines quite strong and hardy. Clusters large, cylindrical, shouldered, 
moderately compact; berries medium size, round, black, with a light blue bloom; 
pulp tender, meaty, greenish, vinous, not very juicy; seeds numerous, large; quality 
rather poor; moderately productive; season middle of October, which makes it rather 
late for this climate. 

Peabody.—Vines hardy and rather strong; clusters medium size, cylindrical, fairly 
compact; berries medium to large, oval, black with a medium blue bloom; pulp 
tender, greenish, acid, with a plentiful juice; seeds rather few; quality fair; season 
middle of September; fairly productive. Not likely to become generally valuable. 

Perkins.—Vines quite strong and healthy, with leathery leaves. Clusters small, 
conical, shouldered, fairly compact; berries medium to large, round, lilac or pale 
amber, with a thin whitish bloom; pulp tough, yellowish, moderately juicy, very 
foxy; quality poor; seeds numerous; season early October; fairly productive, but of 
too poor quality for any purpose. 

Pocklington.—_Vines quite strong and vigorous, with pubescent leathery leaves. 
Clusters large, cylindrical, shouldered, quite compact; berries medium to large, 
round, golden yellow, with a whitish bloom; pulp tender, yellowish, with a medium 
colorless juice and slight foxy aroma; seeds few, rather large; quality good, fairly 
productive; season early October. In some sections highly esteemed as a variety for 
either home use or market. 

Poughkeepsie.—Vines are weak and feeble in their growth. Clusters medium 
size, cylindrical, shouldered, very compact; berries medium, round, wine-colored, 
with a slight lilac bloom; pulp very tender, yellowish-green, vinous, sprightly, with a 
plentiful colorless juice; seeds few, small; quality quite good. While it is ordinarily 
quite productive, the lack of vigor in the vines, and the small size of the clusters 
make it of little value. Season early October. 

Prentiss.—Vines fairly vigorous, with rather short-jointed wood. Clusters large, 
eylindrical, very compact; berries medium to large, roundish-oval, yellowish or 
greenish white, with a slight white blocm; pulp half tender, light green, vinous, 
rich, with a medium amount of juice and a slight foxy aroma; seeds few; quality 
quite good; season early October; quite productive. A long-keeping variety that 
has some merit for home use. 

Presley.—Vines quite vigorous. Clusters small to medium, cylindrical, shoul- 
dered, quite compact; berries medium to large, roundish, oval, dark wine-colored, 
with a light blue bloom; pulp tender, yellowish, nearly sweet, with a moderate 
amount of juice; seeds few; quality fair to good; quite productive. Although of 
rather low quality, the vigor and productiveness of the vines may make it of some 
value for market purposes. Season middle of September. 

Rentz.—Fairly vigorous and jhealthy. Clusters medium size, shouldered; berries 
medium to large, round, dense black, with little or no bloom; pulp half tender, 
translucent, whitish, with a sweet, vinous flavor, and considerable colorless juice 
and foxy aroma; seeds numerous, large; quality rather poor; season middle of 
September. The berries drop from the vines as socn as they are ripe. A southern 
wine grape that is out of place in Michigan. 

Requa.—Vines moderately vigorous. Clusters large, cylindrical, shouldered, 
moderately compact; berries large, round, wine-colored, with a thick bluish bloom; 
pulp half tender, greenish, sweet, sprightly. with abundant colorless juice; seeds 
few; quality quite good. As it is only moderately productive, it is not likely to 
take the place of some of the older kinds. 

Rochester.—Vines fairly vigorous and hardy, with sbort-jointed wood and large 
foliage. Clusters large, short, conical, shouldered, very compact; berries medium 
size, roundish-oval to ovate, reddish-purple, with a slight white bloom; pulp half 
tender, greenish, sweet, vinous, rich, with a plentiful colorless juice; seeds few; 
quality good; only moderately productive; season middle of September. 

Rockwood.—Vines fairly vigorous. Clusters medium size, long, shouldered, 
moderately compact; berries medium to large, round, black, with a dense blue 
bloom; pulp tender, greenish, vinous, rich, with an abundant juice; quality quite 
good. 

Salem.—Vines quite strong and healthy, with large foliage. Clusters medium 
size, roundish, shouldered, compact; berries large to very large, round, dark chest- 
nut, with a slight blue bloom; pulp half tender, greenish-yellow, vinous, sprightly, 
with a medium amount of juice and a slight aroma; seeds few; quality good. 
Although somewhat lacking in productiveness the past year, it is generally re- 
garded as one of the best of Rogers’ hybrids. Season middle of September. 

Secretary.—Vines moderately vigorous. Clusters small to medium, conical, 
slightly cylindrical, shouldered; berries medium to large, oval, black, with blue 
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bloom: pulp firm and breaking, light amber, slightly vinous, with a moderate 
amount of juice; seeds medium size, few: quality good; fairly productive. From its 
liability to mildew, it has been considered an unprofitable variety. 

Telegraph.—Vines rather strong. Clusters large to very large, cylindrical, shoul- 
dered, very compact; berries medium to large, round to oval, black, with bluish 
bloom; pulp tough, white, sprightly, highly vinous, juice abundant, aroma slight; 
seeds few; quality fair; quite productive; season early September. The low quality 
of the variety and its tough pulp make it of little value even for market purposes. 

Triumph.—Vines quite vigorous. Clusters very lirge, long, cylindrical, shouldered 
and moderately compact; berries large, roundish-oval, pale green or golden yellow, 
with a delicate whitish bloom; pulp tender, transparent, delicate, very juicy, bright 
green, rich and vinous; seeds few; quality quite good; rather productive; season 
middle of October, A valuable variety, either for market of dessert purposes, where 
it can be ripened, but rather late for most parts of Michigan. 

Ulster._Vines fairly strong, short-jointed, with a thick, leathery foliage. 
Clusters medium to large, cylindrical, compact; berries large, round, red, with a 
slight bluish bloom; pulp tender, greenish, vinous, rich; seeds few; quality very 
good; rather productive; season early October. Although not likely to be generally 
valuable for market, its high quality makes it desirable for home use. 

Vergennes.—Vines hardy, moderately vigorous and healthy, with large, downy 
leaves. Clusters medium to large, long, slightly shouldered, rather compact; 
berries large, oval, amber to red, with a medium grayish bloom; pulp tender, green- 
ish, vinous, pleasant, rich, with a fair amount of juice; seeds few; quality good; 
season last of September; quite productive. Valuable for home use on account of 
its long keeping qualities. 

Victoria.—Vines quite vigorous. Clusters large, cylindrical, shouldered, moderate- 
ly compact; berries medium to large, roundish-ovate, white, with a slight whitish 
bloom; pulp half tender, greenish, sweet, vinous, rather rich, quite juicy and with 
a foxy aroma; seeds few, large; quality good; fairly productive; season middle of 
September. 

Warder.—Vines rather weak, but healthy. Clusters medium size, cylindrical, 
shouldered; berries medium to large, round, black, with a slight bluish bloom; pulp 
tender, yellowish-green, mild, vinous, with a plentiful colorless juice and a foxy 
aroma; seeds few; quality rather poor; only moderately productive; season early 
October. Seems to have no value. 

Washington Lady.—Vines rather strong, with short jointed shoots; leaves large 
roundish, coarsely serrate, occasionally lobed. Clusters large, long broad, often 
doubly shouldered; berries medium to large, round, yellowish-white, with a thin 
whitish bloom; pulp tender, greenish, vinous, sprightly, moderately juicy; seeds 
few, rather large; quality good; season early October. Somewhat lacking in 
productiveness, but a valuable grape in some sections for home use. 

Wells.—Vines fairly vigorous. Clusters large cylindrical, shouldered, moderately 
compact; berries large, roundish-oval, wine-colored, with a plentiful bloom; pulp 
tender, green, mild, with a peculiar unpleasant flavor, very juicy and with a foxy 
and disagreeable aroma; seeds numerous; quality very poor; season first of October; 
quite productive. The very poor quality of the variety unfits it for any use. 

White Beauty.—Vines vigorous, with thick healthy foliage. Clusters medium size, 
eylindrical, shouldered, quite compact; berries medium size, round, white or golden 
yellow, with a light whitish bloom; pulp tender, greenish, sweet and vinous, with 
a plentiful colorless juice; seeds few; quality good; ripe last of September. Valuable 
for dessert purposes, if at all, 

White Imperial.—Vines quite vigorous. Clusters small, cylindrical, shouldered, 
moderately compact; berries medium size, round, white, with a plentiful white 
bloom; pulp half-tender, greenish, spicy, sweet, pleasant, with a plentiful juice; 
seeds few, small; flavor quite good; season last of September. It bears some 
resemblance to White Beauty. 

Wilder.—Vines vigorous, fairly hardy, but subject to attack of mildew. Clusters 
large, conical, shouldered; berries large, round, black, with a light blue bloom; pulp 
half tender, pale amber, vinous, pleasant; seeds few, large; quality quite good; 
season early October. A valuable variety for home use. 

Willis.—Vines quite vigorous, Clusters medium size, prominently shouldered, 
very compact, pale green or amber-yellow, with a slight bloom; pulp very tender, 
pale greenish, slightly vinous, very juicy, with a slight foxy aroma; seeds medium 
in number, large; quality good; season early September; generally quite productive. 
Of possible value as a market variety. 

Winchell.—Vines quite vigorous. Clusters medium to large, long, shouldered, 
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moderately compact, color greenish-white, with a slight bloom; pulp rather tender, 
green, sweet, rich, quite juicy; seeds few, medium size; quality very good; season 
early September; quite productive. The best early white grape for home use or 
market purposes; It also holds its quality well after maturity, Green Mountain is 
identical with this variety. 

Witt.—Vines quite vigorous hardy and healthy. Clusters medium size conical, 
shouldered; berries medium to large, roundish, greenish-white or yellow at maturity, 
with a thin whitish bloom; pulp very tender, yellowish, sweet and vinous, with an 
abundant juice and a slight aroma; seeds few; quality quite good; season last of 
September. 

W oodruff.—Vines quite strong-growing. Clusters medium size, roundish, shoul- 
dered, quite compact; berries large, round, red, with a thin whitish bloom; pulp 
rather firm, whitish, mild, sweet and vinous, with a plentiful colorless juice and a 
foxy aroma; seeds few; quality fair; moderately productive; season last of Sep- 
tember or first of October. Although it succeeds well in some places, it cannot 
be generally recommended for market, as it is quite variable in quality and the 
bunehes are frequently quite small or imperfect. 

Worden.—Vines quite vigorous. Clusters large, long, shouldered; berries round, 
black, with a thin blue bloom; pulp moderately firm, greenish-white, vinous, 
pleasant, with a plentiful juice; seeds few; quality quite good; season early Sep- 
tember; quite productive. Nearly a week later than Concord, and hence more 
desirable than that variety for the northern part of the State, and on account of its 
superior quality, it is everywhere preferred to the Concord for home use or local 
market, 

Wyoming Red.—Vines vigorous, healthy and hardy. Clusters rather small, 
eylindrical, shouldered, moderately compact: berries medium size, round, dark 
wine color, with an abundant whitish bloom; pulp moderately firm, yellowish, 
sprightly, with a colorless juice and very foxy; seeds few; quality rather poor; 
season middle of September. Although it is quite hardy, and hence of some merit 
for the northern part of the State, yet its pocr quality renders it undesirable where 
better kinds can be grown. 


APPLES. 


In addition to the spraying with copper sulphate solution, before the buds started, 
the trees were sprayed with Bordeaux mixture, after the fiower buds had appeared, 
but before they opened, for the prevention of scab. This treatment is of even 
more value than those made either earlier or later, as the fruit stalks are 
particularly subject to the attack of the apple scab fungus, and if the conditions 
at the time of blossoming favor the development of the disease, the crop is often 
destroyed, but if the trees are sprayed just before the flowers open, the attack can 
be prevented. On June 2, another spraying with Bordeaux mixture and Paris green 
was given the trees for the destruction of the larvae of the codling moth as well as 
for preventing the scab. Other sprayings were made upon the 20th of June and 
upon the 22nd of July. On June 4th the presence of the woolly aphis being de- 
tected upon some of the trees, they were sprayed with kerosene emulsion, and wood 
ashes were later on scattered about the trees at the rate of one bushel per tree. Al- 
though a large number of the varieties were old enough to give a fair crop, com- 
paratively few of the trees blossomed. The following are descriptions of the 
varieties that fruited this year: 

Battullen.—Trees spreading and of vigorous growth; the fruit which ripened the 
latter part of October, weighed five and one-half ounces; form roundish, oblate, 
with a deep, slightly irregular basin, and a narrow, deep and regular cavity; stalk 
one inch long and of medium size; calyx slightly open; segments long, refiexed and 
woolly; calyx tube long, funnel shaped; coler clear yellow, with a carmine blush and 
marblings and blotches of russet and clear green on a yellow ground; dots numerous 
and oblong, brown; flesh whitish, very juicy, tender, with a sprightly, acid flavor; 
quality good. This promises to be one of the best of the late-keeping winter 
varieties, and if sufficiently productive, will be a valuable kind for market in sec- 
tions where hardiness is of importance. 

Borovinka.—Trees vigorous, rather upright, with quite strong shoots, of a dark 
olive brown, quite downy; fruit roundish, oblate, with an average weight of eight 
ounces; ripe August 10; cavity broad and deep, slightly corrugated; stalk stout, 
seven-eighths of an inch long; basin broad, shallow, with a large conical calyx tube, 
and with a large and nearly closed calyx of which the segments are long and the 
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tips reflexed; core medium, closed; flesh white, juicy and of a brisk, sub-acid flavor; 
texture tender, breaking, rather coarse; color pale red, washed with dull red in the 
sun and conspicuously striped with darker red when fully exposed. In tree and 
fruit much like Oldenburg, but it may prove to be a distinct and productive culinary 
variety. Season September. 

Bottle Greening.—Tree quite vigorous, spreading; fruit large, oblate, inclined to 
conic; basin medium, slightly corrugated; cavity broad and deep; calyx small and 
closed; color greenish-yellow, shaded with dull crimson in the sun, and thinly 
sprinkled with light dots and specks; core small; flesh white, tender, sub-acid, 
almost melting. Season January to February. 

Bradford’s Best.—Tree quite vigorous and of an upright habit; fruit large, round- 
ish, slightly conical, with a deep, narrow and abrupt cavity and a narrow, abrupt 
and corrugated basin; stalk of medium size, three-fourths to one inch line; calyx 
small, closed; calyx tube large, funnel shaped; color greenish, washed, dappled 
and sparingly striped with dull, purplish red and specked and dotted with russet, 
thickly sprinkled with large, irregular dots, having gray centers. Season December 
to March. 

Canada Baldwin.—Tree very vigorous, upright with spreading branches; fruit 
large, oblate, slightly angular; cavity deep, slightly irregular and rather large; basin 
large, deep and corrugated; stalk one-half to three-fourths inches long, slender; color 
whitish, thickly striped and splashed with rich red and crimson, purplish crimson 
where fully exposed and having a slight bloom and many regular, pinkish dots 
and specks: calyx closed or slightly open, small; calyx tube long, funnel shaped; 
flesh very white, juicy, mild, sub-acid and a quince-like flavor; core medium, open; 
seeds plump, pointed; quality good, valuable for desert or market purposes. Season 
December to April. 

Cogswell.—Trees quite vigorous, upright rather spreading; fruit large, roundish, 
conical, somewhat oblate; cavity broad, deep, acute with a brownish russet; basin 
very narrow, shallow, corrugated; stalk one-half to one-inch in length, medium 
size; calyx irregular, nearly closed; calyx tube conical; color pale ylelow, mostly 
covered with red, striped and dappled with darker red and sometimes more or less 
overspread with rough, brownish russet, with many dots and specks, increasing 
towards the eye; flesh white, moderately juicy; aromatic, mild, sub-acid, rich, crisp, 
tender, fine grained. Season November to March. 

Cornell.—Tree a strong, upright grower; fruit medium size, roundish, conical, 
with a deep, acute, regular cavity and a narrow, abrupt, shallow and flat basin; 
stalk one and one-eighth inches long, slender; color yellow, with a pale red blush 
over most of the surface, and with broken stripes of darker red and faint marblings 
of russet; calyx open; calyx tube short, conical; flesh white, moderately juicy; core 
compact; seeds few; flavor mild, sub-acid; texture tender, fine grained. Season 
September. 

Gano.—A very vigorous growing tree, with a roundish head; fruit conical, some 
what ribbed: cavity broad, deep, ribbed, grayish brown; basin narrow, abrupt, 
corrugated; stalk three-fourths inch long, stout; calyx with short erect segments, 
generally slightly open; calyx tube funnel shaped; color yellow, nearly covered with 
dull red, splashed and briskly striped with darker red; core slightly open, small; 
seeds roundish, ovate, plump; flesh a faint yellowish white; sprightly, sub-acid, 
erisp, tender, juicy. Season October to March. 
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Gideon.—One of the most valuable of the seedlings grown by Peter Gideon, of 
Minnesota. Tree quite vigorous with an upright, spreading, but rather slender 
growth. Fruit medium to large, roundish, slightly conical, with a deep, acute and 
uneven cavity; stalk one to one and three-fourths inches long, rather slender; basin 
narrow, Shallow, much plaited, and with a small, closed calyx; calyx tube conical; 
eolor clear, light yellow, generally with a blush, and occasionally irregularly 
marked with patches of russet, with a few dark spots and many almost obscure 
light dots and specks; flesh white, firm, crisp and juicy, with a sub-acid and some- 
thing of a crab-like flavor; core rather large, open; seeds many, large. Season 
fall and early winter. A promising variety for cooking purposes, especially in see- 
tions where hardiness is necessary. 

Gill—Tree vigorous with a roundish head. Fruit quite large, roundish, oblate, 
and slightly conical; cavity deep, abrupt, slightly irregular; stalk three-fourths 
inches long, moderately stout; basin medium, slightly corrugated; calyx of medium 
size, open, with short, erect segments; calyx tube funnel-shaped, small; flesh white, 
moderately juicy, firm, with a mild sub-acid flavor; color light greenish-yellow, 
with a dark red blush and indistinct stripes, much flecked with cinnamon russet, 
and with a sprinkling of light brown dots and specks, more frequent toward the 
eavity, which is much russeted; core medium, open; seeds plump, ovate. Season 
November to March. It promises to be a valuable market variety, if sufficiently 
productive. f 

Gloege.—Tree moderately vigorous, and of a roundish, upright form. Fruit ovate, 
inclined to oblong; cavity deep, acute; stalk one-half to three-fourths inches long, 
rather stout; basin narrow, ribbed, moderately deep; calyx partially open, segments 
upright, with tips recurved; calyx tube conical; color yellow with much cinnamon 
in stripes and patches, especially towards the stem, and quite thickly sprinkled with 
brown dots; core rather large, closed; flesh white, crisp and juicy, moderately 
tender and with a mild, sub-acid flavor. Season December to March. Said to be 
very hardy in Wisconsin. 

Grosh.—Trees moderately vigorous, upright, spreading. Fruit large, roundish 
oblate, regular; cavity broad, moderately deep; stalk one-fourth inch long, fleshy; 
basin narrow, moderately deep, ribbed; calyx small, closed; calyx tube small, 
slightly funnel-shaped; color greenish-yellow, striped and splashed with red; flesh 
whitish, firm, crisp, moderately juicy, with a mild, sprightly, sub-acid flavor; core 
medium, open; seeds plump. Season September and October. An early and annual 
bearer, and if as the trees become older they prove productive, it seems to be a 
valuable variety either for dessert or cooking purposes. 

Haas.—A strong growing, upright tree, forming a beautiful and symmetrical head. 
Fruit large, oblate, slightly conical, angular or ribbed; cavity medium, a little 
greenish; stalk three-fourths inch long, small; basin small or medium, slightly 
corrugated; calyx small, closed; calyx tube funnel-shaped; color pale, greenish- 
yellow, shaded nearly over the whole surface with light and dark red and with 
rather obscure splashes and stripes, and a few light dots; flesh white, juicy, fine 
grain and tender; flavor brisk, sub-acid; core medium to large. Season September 
and October. A valuable market variety on account of its extreme hardiness. 

Hagenkopt.—Tree very vigorous, spreading. Fruit roundish ovate; cavity small, 
moderately deep; stalk one-half inch long, stout; basin shallow, much corrugated; 
calyx small, closed; calyx tube funnel-shaped; color yellow, slightly washed and 
broken in stripes with light red; flesh creamy white, very juicy, but with a firm 
texture; flavor vinous. Season September and October. 

Hubbardston. —Trees quite vigorous, forming a handsome, branching head. Fruit 
roundish, inclining to conical or ovate; cavity broad, deep, russeted; stalk five- 
eighths inch long, rather slender; basin narrow, rather abrupt, and irregularly 
corrugated; calyx open; calyx tube conical; color yellow, mostly overspread and 
indistinctly striped with red patches and with tracings of yellowish-russet and 
with russet dots and specks; core round, closed; flesh yellowish white, juicy, firm, 
crisp and tender; flavor rich, mild, sub-acid. Season December to February. A 
very valuable variety either for market or home use. Although it seldom reaches 
so large a size, in 1897 a single specimen weighed fourteen and three-fourths 
ounces. 

Indian.—Tree quite vigorous and upright in habit. Fruit large, roundish oblate, 
conical, cavity narrow, deep; stalk three-fourths inch long, stout; basin narrow, 
shallow, corrugated; calyx nearly closed; calyx tube funnel-shaped; color yellow, 
stviped and mottled with very dark red and russet, with numerous regular yellow 
dots and specks more frequently toward the eye; flesh creamy white, juicy, firm and 
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crisp; flavor sub-acid. Season October to January. It seems to be a productive sort 
and may prove of some value for market purposes, although it is of rather low qual- 
ity for home use. y 

Iowa Keeper.—A very vigorous, upright growing tree. Fruit oblate, with a nar- 
row, acute cavity, russeted about the stalk, which is slender and one-fourth of an 
inch long; basin medium, ribbed, knobbed or plaited; calyx closed or partially open; 
calyx tube large, funnel-shaped; color greenish-yellow, blushed with dark red and 
with many light specks; core small, nearly closed; seeds medium in number; flesh 
white or greenish-white near the surface, and with a very firm texture and 
moderately juicy; flavor mild and sub-acid. Season December to March. 

Jefferis.—Tree of moderate growth, roundish, spreading. Fruit of medium size, 
roundish oblate, conical, with a broad, deep and slightly russeted cavity; stalk 
medium, one-half inch long; basin abrupt, deep, smooth, regular; calyx medium, 
closed; calyx tube conical; color yellow, striped with dark, rich red; flesh crisp, 
tender, juicy, almost melting, with a mild, sub-acid, rich, excellent flavor. Season 
middle of September. Core small and compact. Its high quality makes it 
especially desirable for home planting or for local markets, but it is rather tender 
for long shipments. 

Jersey Sweet.—Tree vigorous with a roundish head. Fruit of medium size, 
roundish, conical, with a deep, narrow, irregular cavity; stalk one-half inch long; 
basin narrow, abrupt, irregular, corrugated; calyx closed; calyx tube very long, 
funnel-shaped; color two shades of red, striped with yellowish-green and with many 
greenish specks; core slightly open; seeds ovate, pointed; flesh yellowish-white, 
coarse, crisp and tender, but not very juicy; flavor sweet, rich. Season September 
to October. A valuable fall, sweet variety for dessert or culinary purposes. 

Jonathan.—Tree quite vigorous, of an upright habit, but with drooping branches; 
young shoots are slender, pendulous, greyish-brown. Fruit of medium = size, 
roundish conical, with a rather deep cavity, sometimes plaited and russeted; stalk 
one inch long, medium size; basin narrow, rather deep, plaited: calyx nearly or 
quite closed, segments erect; calyx tube nearly conical, slightly funnel-shaped; 
color clear, light yellow, nearly covered witb bright red, shaded into rich, dark red, 
with frequent, conspicuous light yellow dots and specks; core closed; seeds few, 
ovate; flesh white, occasionally stained with red near the surface; flavor sprightly, 
vinous, sub-acid; texture crisp, tender, juicy. Season from November to February. 
A valuable variety for home use or market purposes, on account of its attractive 
appearance and high quality. 

Keswick Codlin.—Thee vigorous, upright, somewhat spreading. Fruit medium to 
large, inclined to ovate, ribbed at the apex; cavity rather broad, shallow, plaited; 
stalk one-half inch long, stout; basin shallow, narrow, much corrugated; calyx small. 
closed, with very long, partially reflexed segments; calyx tube conical; color 
greenish-yellow, or clear yellow when mature, brownish russet in the cavity; flesh 
white, crisp, juicy, with large open core; flavor acid. Season August and September. 
Seeds small, many of them abortive. An early and profuse bearer, so much so that 
unless. carefully pruned and thinned, the trees are short-lived. Valuable for 
culinary purposes, from the fact that the fruit can be used for cooking purposes 
some weeks before it is ripe, and in this way the season can be extended for some 
months. 

Kirkland.—Tree vigorous. Fruit roundish oblate, occasionally oblate; cavity 
moderately deep, abrupt and regular; stalk three-fourths to one inch long; basin 
broad, shallow, corrugated; calyx medium, open; calyx tube short, funnel-shaped; 
color varying from clear, light yellow, nearly overspread with light cinnamon russet, 
to greenish-yellow, with very dark russet; flesh yellowish white, green next to the 
skin; texture crisp; fiavor sprightly, sub-acid, pleasant. Season December to March. 
A promising variety for dessert or cooking purposes, if the trees prove sufficiently 
productive. 

Longfield._A vigorous, spreading tree, with the young wood of a dark brown. 
Fruit of medium size, roundish conical, with a narrow, deep cavity; stalk three- 
fourths to one inch in length, slender; basin narrow, deep, abrupt, plaited; calyx 
large, closed, with rather long segments; calyx tube funnel-shaped; color pale 
yellow, with a pink, or brownish-red cheek, and a very few dark specks and 
netting of light crimson russet; core small, closed; seeds large, plump, ovate; flesh 
white, moderately juicy, crisp and tender, with a pleasant, sprightly, sub-acid 
flavor. Season October to November. A very handsome and quite productive 
variety that is promising on account of its extreme hardiness, as a culinary variety 
for home use or market purposes. 


256 STATE BOARD OF AGRICULTURE 


Lou.—Tree vigorous, upright. Fruit medium to large, roundish, ovate, with a 
narrow, deep, regular cavity; stalk one-half inch long, stout; basin very irregular, 
narrow, shallow, corrugated; calyx large, closed; calyx tube roundish obtuse, 
conical; color yellow, with broken stripes of dark red upon golden brown in the 
sun: bloom light, whitish; core large, open; seeds many, ovate, plump; flesh 
yellowish white, juicy, crisp. tender, sprightly, sub-acid. Season August to Sep- 
tember. Young wood dark brown; foliage large, waved, downy. A hardy variety 
that may prove valuable for culinary and market purposes. 

Louise, Princess Louise—A strong-growing, upright tree. Fruit of medium size, 
roundish oblate, with a medium sized acute cavity; stalk three-fourths inch long, 
rather slender: basin broad. rather shallow, corrugated: calyx nearly closed, seg- 
ments reflexed; basin deep, funnel-shaped; color greenish-white, with a deep red- 
dish-brown blush and nearly obscure greenish dots and specks; flesh white, very 
tender and crisp, but not very juicy; flavor aromatic, mild, very pleasant. Season 
November to January. A promising variety for home use as a dessert fruit, and if it 
proves productive, likely to become a valuable market variety. 

Magog.—A vigorous-growing, upright tree. Fruit roundish, occasionally remotely 
ovate, with a broad, deep and irregularly plaited cavity; stalk one inch long, 
medium; basin varying from medium to broad, moderately deep and abrupt, cor- 
rugated; calyx small, closed; calyx tube long-conical, or funnel-shaped; color light 
yellow, shaded and faintly striped and splashed with light red over one-half the 
fruit; flesh creamy white, tender, not very juicy; flavor sub-acid, not pleasant. 
Season November to February. Although of rather poor quality, its extreme 
hardiness may make it a valuable variety for the northern portion of the State. 

Loy.—Tree moderately vigorous, upright. Fruit large, oblate, regular, with a 
moderately deep, russeted cavity; stalk three-fourths inch long, slender; basin 
medium, plaited; cavity meditm, open, segments reflexed; calyx tube long, 
cylindrical; color greenish-yellow, nearly covered with a dark, rich red and with 
obscure stripes and numerous dots and irregular specks; core medium, closed; seeds 
plump, ovate; flesh whitish, juicy, plump and crisp; flavor mild, acid. Not suffi- 
ciently tested to determine its productiveness, but if not lacking in this respect, it 
may prove a valuable variety for market purposes. Season November to February. 

Marmalade.—Tree moderately vigorous spreading, Fruit medium size, roundish 
oblate, irregular; cavity deep, regular, plaited; stalk one-half to three-fourths inch 
long, stout; basin deep, abrupt; calyx large, slightly open, segments large; reflexed; 
calyx tube conical; color yellow, marbled and striped with two shades of red; core 
large, open; seeds ovate, plump; flesh creamy white, not very juicy, sweet; texture 
rather coarse, crisp. An early beayer and quite productive variety that may be 
valuable for home use. Season September to October. 

Martha.—Tree rather vigorous and of an upright growth while young. Fruit 
rather large for a crab, oblate, with a broad, russeted cavity; stalk one inch long, 
slender; basin shallow, broad; calyx open, segments long, fully reflexed; calyx tube 
funnel-shaped; color yellow, nearly or quite overspread with bright red, with many 
yellowish specks and a thin pinkish bloom; flesh pale yellowish white, with a high 
sprightly flavor; texture crisp, breaking, tender; quality quite good. 

Mason Orange.—Tree quite vigorous and rather spreading. Fruit roundish oblate, 
ribbed; cavity broad, deep, irregular, with a little grayish russet; stalk one inch; 
basin narrow, shallow, much corrugated; calyx small, nearly closed; calyx tube 
slightly funnel-shaped; color yellow at maturity, with a faint pinkish brown cheek 
and a few grayish dots and specks; flesh yellowish white, juicy, crisp, tender, sub- 
acid; quality fair. Season November to January; size large. Young wood yellowish 
brown, foliage nearly fiat, oval, pointed; core large, open; seeds ovate, plump. 

McIntosh.—Tree rather vigorous, with a spreading head. Fruit roundish oblate, 
regular; cavity medium; stalk rather small; basin medium, rather shallow, slightly 
ribbed; calyx small, nearly closed, segments erect; calyx tube long, funnel-shaped; 
color whitish yellow, nearly covered with dark, rich red or crimson, almost purplish 
in the sun, and moderately sprinkled with light dots; flesh white, fine grained, juicy, 
very tender; flavor mild, sub-acid, refreshing, peculiar; core medium, open; seeds 
plump, ovate; season November to February; size medium; quality quite good. A 
hardy and generally productive variety, promising for dessert and market purposes. 

Munson.—Tree rather vigorous, spreading. Fruit oblate, cavity large, deep, 
regular; stalk rather short, medium size; basin small to medium, shallow, cor- 
rugated; calyx closed, segments long, reflexed; calyx tube tubular; color pale yellow, 
sometimes blushed with many almost obscure whitish specks; flesh yellowish, juicy, 
crisp, tender, sweet; quality fair. Season October; size medium. 
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Nero.—Rather strong with a spreading head. Fruit roundish oblate; cavity nar- 
row, deep, regular, russeted; stalk one-half inch long, medium; basin very broad, 
saucer-shaped, ribbed; calyx large, open, segments long; calyx tube short, funnel- 
shaped; color clear yellow, nearly covered with dull red, deepening into dark red, 
with patches and marblings of russet, sprinkled with a few large, roundish dots, 
with grayish centers; flesh whitish, juicy, firm, crisp, with a mild, sub-acid, slightly 
aromatic flavor; quality good. Season January to April; size large. 

No. 1 New.—A seedling from Peter Gideon of Minnesota. Tree quite vigorous, 
with a roundish head. Fruit roundish, inclining to oblong; cavity narrow, abrupt, 
russeted, corrugated; stalk one-half inch long, stout; basin medium, corrugated, 
deep; calyx small, closed; calyx tube conical; color grayish yellow, beautifully 
spotted and stained with two shades of bright red, with numerous grayish dots 
and specks; flesh white. not very juicy, rather coarse, crisp, tender, with a 
sprightly, sub-acid, pleasant flavor; quality quite good. Season September; size 
large. Its size, handsome appearance and quality make it a promising variety for 
either home use or market. 

No, 2. New.—A seedling from Peter Gideon. Tree quite vigorous, upright, spread- 
ing; young wood olive-colored. Fruit oblong, conical; cavity broad, deep, with a 
few rays of grayish russet; stalk one to one and one-fourth inches long, slender; 
basin rather broad, shallow, plaited; calyx large, closed, segments erect or oc- 
casionally reflexed; calyx tube short, conical; color greenish yellow, partially washed 
and faintly striped with bright red and with many whitish specks; core medium, 
open; seeds many, ovate, plump; flesh white, very tender, moderately juicy, and 
with a high sub-acid flavor; quality fair to good. Season September; size medium 
to large. An early bearing and fairly productive variety, which has some promise 
as a culinary fruit. 

Northfield._Tree rather vigorous, with a roundish head. Fruit roundish oblate, 
Sides unequal; cavity broad, moderately deep, slightly russeted; stalk one inch long, 
rather stout; basin wide, abrupt, moderately deep, corrugated; calyx medium, nearly 
closed; calyx tube long, funnel-shaped; color whitish-yellow, blushed and faintly 
striped with red and netted more or less with russet; flesh juicy, crisp, tender, mild, 
sub-acid; core medium, closed; quality rather poor; size large. Season September to 
December. 

North Star (Crab).—Tree upright, spreading. Fruit roundish oblate; cavity of 
moderate size, regular, corrugated, russeted; stalk one-half inch long, medium, in- 
clined; basin shallow, corrugated; calyx medium, closed; calyx tube cylindrical; 
color pale yellow, nearly overspread wich bright red in the sun and with many 
yellowish specks; flesh creamy wihite, tender, breaking, sub-acid. Season August; 
size rather small; quality fair. 

Oakland.—Tree fairly vigorous, with slender, spreading branches; young wood 
dark brown. Fruit oblate, nearly regular; cavity broad, moderately deep, with a 
little dark gray russet; stalk medium size, one-half inch long; basin rather broad, 
deep, slightly plaited; calyx closed; calyx tube nearly tubular; color yellow, nearly 
covered with pale red, distinctly striped and splashed with darker red; flesh white, 
juicy, fine grained, very tender, mild, sub-acid, with a rich, pleasant flavor. Season 
November to February; quality quite good; size medium to large. 

October (Crab.)—Tree fairly strong, spreading. Fruit nearly round, tapering 
slightly to the eye: cavity rather narrow, deep: stalk rather stout, seven-eighths 
inch long; basin small, irregular; plaited; calyx large, closed; segments long, erect 
or slightly reflexed; calyx tube large, long, funnel-shaped; color bright red, with 
a few obscure stripes, pale yellow when grown in the shade; flesh white, crisp, 
tender, juicy, sharp, sub-acid. Season August and September; size medium to large 
fora crab. <A promising variety if it proves sufficiently productive. 

Oldenburg, Duchess.—Tree fairly vigorous, rather upright, ‘but with slender. 
drooping branches; young wood dark reddish brown. Fruit oblate; cavity broad, 
deep stalk one-half inch long, stout; basin deep, slightly corrugated; calyx 
closed; calyx tube funnel-shaped; color pale yellow, washed and _ distinctly 
striped and splashed with light and dark red; flesh white, juicy, crisp, but a little 
coarse, acid; core closed; quality good. Season August and September; size large. 
A hardy and generally very productive tree. 

Ontario.—A strong growing, upright tree with spreading branches. Fruit oblate, 
slightly conical and frequently angular; cavity broad, deep, irregular, slightly 
russeted; stalk three-fourths to one inch long, stout; basin broad, deep, slightly 
corrugated; calyx small, closed or nearly so; calyx tube funnel-shaped; color whitish 
yellow, with a red cheek, and a few whitish dots and specks; flesh whitish, juicy, 
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tender, brisk, sub-acid; core small, closed; seeds many, large, ovate. Season 
January to March; size large; quality good; quite productive. A promising variety, 
particularly for home use. 

Peter.—Tree quite vigorous, upright with spreading branches; young wood stout, 
reddish brown. Fruit oblate, inclining to conic; cavity broad, deep, sometimes with 
much cinnamon russet; stalk one inch long, rather slender; basin deep, abrupt, 
slightly plaited; calyx small nearly closed; calyx tube slightly funnel-shaped; color 
dark red, yellow in tue shade, surface covered with a few light-yellowish specks, 
more numerous towards the crown; flesh white, tender, juicy, with a sprightly, 
pleasant, sub-acid flavor; core medium, closed; seeds few, large, ovate, pointed. 
Season October; size large; quality good; generally quite productive. This appears 
to be a hardy and productive variety, and promising either for market or home use. 

Quaker (Crab).—Quite vigorous. tree spreading with a round head. Fruit round- 
ish, slightly ovate; cavity narrow, deep; stalk slender, rather long; basin narrow, 
deep, plaited; calyx closed, segments rather long with tips slightly reflexed; calyx 
tube conical; color yellow with a brownish red blush where exposed and with a few 
indistinct whitish specks; flesh white, moderately juicy, fine grained, crisp, mild, 
sub-acid; seeds few, small. Season October to November; quality good; size me- 
dium. 

Quince, Cole—Tree quite vigorous, very upright. Fruit roundish, remotely 
conical, slightly ribbed; cavity broad, with rays of brownish russet; stalk one-half 
inch long, medium size; basin narrow, ribbed; calyx closed; calyx tube conical; color 
yellow, with a few dark specks; flesh whitish, juicy, crisp, tender, sharp, sub-acid; 
core medium, closed; seeds few, plump. Season August and September; quality 
medium; size medium to large. A valuable variety for cooking purpoges. 

Red Aport.—Tree quite vigorous with an upright growth and spreading branches. 
Fruit oblate, conical, regular; cavity broad, deep, with light gray russet; stalk quite 
long and very stout; basin narrow, deep, abrupt, plaited; calyx open, segments up- 
right, tips reflexed; calyx tube long, conical; color yellow, washed and obscurely 
striped with two shades of red, with russet dots and rays of russet extending from 
the cavity; young wood dark grayish brown; foliage cupped; flesh white, juicy, 
crisp, a little coarse, sub-acid. Season October and November; quality good; size 
quite large. 

Rosenhager.—Tree quite vigorous, with a roundish head. Fruit round, regular, 
slightly oblate-conical; cavity narrow, deep, with faint whitish-gray russet; stalk 
three-fourths inch long, of medium size; basin broad, rather deep, corrugated; 
calyx large, nearly closed; calyx tube long, funnel-shaped, remotely tubular; color 
green or yellow when matured, with dark brownish red cheek, overspread, or faintly 
striped, with dark red,, with numerous light gray spots and specks; flesh greenish 
white, juicy, crisp, rather tender, with an acid flavor; core open with large, long, 
pointed seeds; quality medium. Season October to November; size quite large. 

Scarlet Cranberry.—Tree rather vigorous, spreading. Fruit oblate; cavity deep, 
regular; stalk short and slender; basin broad, shallow, corrugated; calyx small, 
open, with erect segments; calyx tube broad, funnel-shaped; color greenish yellow, 
washed and remotely striped with dull, dark red, and nearly overspread with green- 
ish irregular dots and specks; flesh whitish, slightly veined, firm and juicy, with a 
slightly sub-acid flavor; quality fair. Season December to February; size medium 
to large. 

Sheriff.—Tree quite strong with spreading branches. Fruit roundish, inclining 
to oblong, conical; cavity narrow, rather deep; stalk cne inch long, rather slender; 
basin narrow, shallow, plaited; calyx closed or partly open; calyx tube funnel- 
shaped; color greenish, nearly overspread and faintly striped with dark red, 
springled with small, light specks; fiesh®* white, moderately juicy, fine-grained, 
tender, with a mild sub-acid flavor; core medium, closed; quality good; size medium 
to large. Season October to February. A handsome apple of good quality that is 
likely to prove valuable if sufficiently productive. 

Somerset, New York.—Tree rather strong, upright. Fruit conical, slightly ribbed; 
cavity broad with dense cinnamon russet; stalk seven-eighths of an inch long; 
medium size; basin small, slightly plaited; calyx large, open; calyx tube conical; 
color yellow, netted and spotted with grayish russet; flesh yellowish-white, 
moderately juicy, tender, very sprightly and of quite high flavor. Season August 
to September; size medium. An early bearer and a valuable variety for eating 
purposes. f 

Stark.—Tree very strong. with a roundish head, and spreading branches. Fruit 
roundish, oblong, conical; cavity broad, narrow; stalk three-fourths inch long, 
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stout; basin narrow, much plaited; calyx closed, tips pointed, segments erect, re- 
flexed; calyx tube the frustrum of a cone; color greenish-yellow, striped and 
splashed with light and dark red, with more or less cinnamon russet; flesh pale 
yellowish white, juicy, firm and crisp, mild, sub-acid; core large, nearly closed; 
seeds few, obovate; quality good. Season December to May; size large. Generally 
an early-bearing, productive variety, valuable on account of its keeping qualifies. 

Stuart, Golden.—Tree quite strong, spreading. Fruit round, oblate, corrugated; 
cavity deep, acute, russet; stalk one-half to one inch in length; basin rather deep 
and broad, corrugated; calyx nearly or quite closed, segments erect; calyx tube 
conical; color greenish-yellow with a brownish-red blush in the sun, moderately 
sprinkled with brownish dots and specks which nearly overspread the whole sur- 
face; flesh white, rather juicy, crisp, tender, sprightly, acid; quality good. Season 
November to January; size medium. 

Stump.—Tree with a symmetrical, roundish, conical head. Fruit roundish, 
conical, inclining’ to oblong conical, sometimes with sides a little unequal; cavity 
meditm, often russeted; stalk three-eighths inch long, rather small; basin a little 
above medium, slightly plaited; calyx small, closed or partially open; calyx tube 
conical; color white, shaded with bright red, and moderately striped and splashed 
with crimson over most of the surface with a few large and small light dots; skin 
smooth; flesh white, juicy; fine grain, tender, with a pleasant, sub-acid flavor; core 
rather large, open. Season September and October; quality good; size medium. 

Summer Pearmain, American.—Tree fairly strong with an upright habit, young 
wood, slender, reddish brown. Fruit oblong, slightly conical; cavity deep with a 
little cinnamon russet; stalk one inch long, medium size; basin rather broad, deep, 
regular; calyx nearly closed, segments erect with tips recurved; calyx tube long, 
funnel-shaped; color red, streaked with bright red and yellow in the sun, with 
many yellowish dots and more or less russet; flesh whitish, juicy, very tender, mild, 
sub-acid, very rich; quality excellent. Season September; size medium. Both 
foliage and fruit are somewhat subject to the attack of the apple scab fungus, 
unless sprayed. When well grown it is one of the best summer varieties for 
dessert purposes. 

Summer Rose.—Tree quite strong with spreading branches, young wood grayish 
brown, with many light-gray or white dots.. Fruit oblong; cavity broad, moderately 
deep, slightly corrugated; stalk one inch long, rather stout; basin broad, uneven, 
rather deep; calyx large, slightly open, segments somewhat recurved; calyx tube 
conical; color red, blushed and striped upon a yellowish white ground; flesh white, 
tender and juicy, with a brisk sub-acid flavor; core closed, seeds few. Season 
August; quality good; size medium. 

Thornton.—Tree quite vigorous, upright; young wood dark brown. Fruit round- 
ish; cavity deep with dense gray russet; stalk five-eighths of an inch long; basin 
abrupt, slightly plaited; calyx closed or slightly open; calyx tube obtuse, conical; 
color greenish-yellow, washed and striped with dark red, netted with rough, dark 
red russet; flesh white, moderately juicy, firm, crisp, sub-acid. Season November 
to February; quality fair to good; size medium. An early bearer. 

Titovka.—_Tree very vigorous with an upright habit, but with branches much 
spreading. Fruit oblong, slightly conical, irregular; cavity very deep, irregular; 
basin puite irregular, ribbed, deep; stalk one-half inch long, stout; calyx large, 
nearly closed; calyx tube funnel-shaped; color greenish- yellow, often nearly covered 
with dark red, striped with darker red; flesh white, juicy, crisp, sub-acid; core 
medium, nearly closed; seeds medium, ovate, plump. Season September; quality 
good; size large. An early and productive bearer, valuable either for home use 
or market purposes. 

Water.—Tree fairly vigorous with upright habit; young wood dark brownish- 
black. Fruit roundish or ovate to roundish conical; cavity medium with a faint 
grayish-brown russet; stalk three-fourths of an inch long, rather slender; basin 
small to medium, abrupt, corrugated; calyx closed; calyx tube conical; color 
yellowish white, shaded with purplish crimson in the sun, with a few brown dots 
and specks; flesh white, juicy, tender, sprightly, sub-acid, pleasant; quality good. 
Season October to November; size medium to large. Thus far only fairly pro- 
ductive. 

Washington Strawberry.—Tree quite vigorous, rather spreading; young wood, 
stout, dark brown; foliage dense. Fruit oblong, conical; cavity narrow, deep; stalk 
three-fourths to one ineh long, medium to large; basin rather narrow and abrupt, 
corrugated; calyx medium, nearly closed; calyx tube funnel-shaped; color yellow, 
mostly overspread with stripes of bright red, with a little brownish russet in the 
cavity; surface covered with light dots. Season September to October; quality 
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good; size large. A generally productive and valuable variety for home and market 
use. 

Wealthy.—Tree vigorous, with a roundish head and spreading, slender branches. 
Fruit roundish, oblate, slightly conical; cavity broad, acute, russet; stalk three- 
fourths of an inch long, slender; basin narrow, abrupt, uneven; calyx closed; seg- 
ments long, tips reflexed; calyx tube long, funnel-shaped; color pale yellow, mostly 
overspread with dark red, obscurely striped; dots large, light; flesh white, juicy, 
firm, sub-acid; core closed, seeds few, quality good; season October to December: 
size large. An early bearer and generally quite productive. One of the most 
promising of the new fall sorts. Tree very hardy. 

Whitney, 20.—Tree quite vigorous, with an upright habit. Fruit ovate, conical; 
cavity narrow; stalk one inch long, rather stout; basin medium, plaited; calyx 
closed; calyx tube long, funnel-shaped; color dark red on yellowish ground; surface 
of fruit covered with specks, spots and flecks of yellow; flesh pale yellow, juicy, 
crisp, mild, sprightly, sub-acid. Season August and September; quality good; size 
large for a crab. One of the hardiest and best of the crabs. ; 

Winter Streifling.—Tree quite vigorous with a roundish head and spreading 
branches. Fruit roundish, slightly oblate; cavity, broad, deep, slightly russet; stalk 
one inch long, rather slender; color whitish yellow, striped and splashed with dark 
red; basin medium size, plaited or ribbed; calyx large, closed; tips reflexed; calyx 
-tube large, long, conical; flesh yellowish-white, moderately juicy, rather coarse, 
tender, brisk, sub-acid; core medium, compact; seed large, plump; quality medium; 
size large; quite productive. Season October to November. Well worthy of trial 
in the Northern part of the State, where it would probably be an early winter sort. 

Yellow Transparent.—Tree quite vigorous, with an upright form; young shoots, 
dark olive. Fruit roundish, remotely conical; cavity broad, deep, irregular; stalk 
seven-eighths of an inch long, stout; basin shallow, corrugated; calyx nearly closed; 
ealyx tube conical; color light yellow, with numerous light brown spots; flesh white, 
juicy, a little coarse, tender, acid; core medium, open; seeds many; quality fair; size 
medium to large. Season August. A valuable early variety. 

York Imperial.—Tree quite vigorous, with an upright habit, but with spreading 
branches. Fruit oblate, somewhat oblique; cavity, broad, deep, russeted; stalk 
three-fourths of an inch long, stout; basin broad, deep, slightly corrugated; calyx 
small, closed, or partially open; calyx tube funnel-shaped; color light yellow, shaded 
with crimson in the sun, with numerous large, light gray specks; flesh yellowish 
white, sprightly, sub-acid. Season November to February; quality good; size large. 
A valuable sort for home use or market purposes. 

Zolotoreff.—Tree fairly vigorous, with spreading habit. Fruit round with a rough 
surface: cavity narrow, rather deep, corrugated: calyx open; calyx tube broadly 
conical; color pale yellow, shaded, striped and splashed with light and dark red; 
flesh white and moderately juicy, inclined to become rather coarse; firm, crisp, mild, 
sub-acid. Season August to September; quality fair; size large. Fairly productive. 

Zuzott.—Tree quite vigorous, with a roundish head. Fruit rounded, conical; cavity 
narrow, rather deep, irregular; stalk one inch long, moderately stout; basin narrow. 
plaited; calyx medium sized, closed, segments stout, reflexed; calyx tube conical or 
slightly funnel-shaped; color pale yellow, nearly covered with two shades of red, 
with many yellowish specks, and with a slight whitish bloom; flesh white, 
moderately juicy, tender, brisk, mild. vinous. Season September to October; size 
medium to large: quality rather poor. Seems to have little value unless for the 
eooler parts of the State. 


CHERRIES. 


Aside from a few varieties, planted from year to year, most of the cherry trees 
were set in 1890 and 1891 and have developed sufficiently to indicate their probable 
value. During the season of 1898, however, comparatively few varieties gave a 
full crop, and hence it is not possible to judge of the relative productiveness of the 
kinds. The trees were sprayed with a strong solution of copper sulphate previous 
to the opening of the buds, and, as soon as the fruit had set, were again thoroughly 
sprayed with Bordeaux mixture and Paris green, the latter being used at the rate 
of three ounces to forthy gallons. On the fifteenth of June, the black aphis haying 
appeared on a few of the trees, they were sprayed with tobacco water, and the 
application was repeated upon the twenty-third of June and the third of July, on 
such trees as required it. Although it had been quite troublesome in previous 
years, the presence of the cherry slug was not observed at any time during the 
season. 
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TABULATION OF CHERRIES, 1898. 
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Tabulation of Cherries—CONCLUDED. 
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Although not very productive, several of the varieties of cherries, including a 
number imported by Prof. Budd, from Russia, were in fruit the past season. 
The following have been most thoroughly tested: 

Morello. Abbesse.—Tree spreading in growth, with slender and somewhat droop- 
ing branches; fruit quite small, of an irregular, globular form; stalk one and one- 
half inches long, quite slender and set in a very shallow cavity; color very dark 
purple, nearly black, with many minute, light specks; flavor quite acid and very 
astringent; flesh very dark with red juice; moderately tender; a tardy bearer and 
slow growning tree; not likely to be of value; ripe July 2. 

Bessarabian.—Tree of an upright habit with spreading branches; quite strong 
and vigorous; ripe July 7; fruit of medium size, roundish, slightly compressed; stalk 
one and one-half to two inches in length, moderately stout, set in a medium sized 
cavity; color dark crimson; flavor vinous, acid; flesh tender and with red juice. It 
has thus far shown itself to be only moderately productive. 

Brusseler Braune.—A Morello variety with a very strong, upright growth, but 
with branches somewhat drooping; ripe July 18; fruit very large, roundish, inclining 
to heart shape; stalk quite long, two to two and one-half inches, stout; in a small 
open cavity; color very dark crimson, becoming a rich, brownish black; flavor rich 
and acid; flesh tender, juicy, red; juice dark.. The most promising of the Russian 
varieties that have thus far fruited. It ripens at about the same time as the 
English Morello, which it exceeds in size, and as the trees are stronger growers, it 
may in time take the place of that well-known sort. 

Dyehouse.—Tree of moderate growth, rather slender and of a spreading habit. 
Ripe June 26; fruit of medium size, roundish, slightly oblate; stalk one inch long, 
set in a rather broad cavity; color pale red; flesh tender; juice acid, high-colored. 
One of the earliest of the sour cherries, which has this year been among the most 
productive. 

Esperen.—Iree quite vigorous, roundish with spreading branches. Fruit large, 
roundish oblate, compressed; stalk gne inch long, stout, set in a broad, deep cavity; 
eolor dark scarlet; flesh tender, juicy, quite acid. Season the last of June. A 
promising variety for market and cooking purposes, if it proves productive. 

Fraudendorfer Weischsel.—Tree very vigorous, of a spreading or partially upright 
habit, with drooping branches. Ripe July 12; fruit large, heart-shaped, roundish, 
slightly compressed; stalk two inches long, moderately strong; cavity medium; color 
very dark, bright crimson; flesh tender with a vinous flavor; juice crimson; quality 
good; a valuable variety for home use or market and one of the best for cooking 
purposes. 

George Glass.—Tree very vigorous with a spreading top. Ripe July 12; fruit large, 
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ovate; stalk one and three-fourths inch long, stout, set in a rather deep cavity; 
eolor dark crimson; flesh tender, light colored, with a vinous flavor; juice colorless. 
Has thus far proved unproductive. 

Griotte du Nord.—Tree quite vigorous, upright, spreading. Fruit of medium size, 
roundish, inclined to heart shape; stalk one and one-half to one and three-fourths 
inches long, very stout, set in a shallow, small cavity; color dark crimson, nearly 
black at maturity; flesh tender; flesh and juice dark; highly acid, rich; quality 
good; ripe July 15. Thus far unproductive. 

King Amarelle.—Tree quite vigorous, very spreading. Fruit medium size; ripe 
June 25; roundish, slightly oblate; stalk one and one-half inches long, rather slender, 
set in a broad, shallow cavity; color dark searlet; flesh moderately tender, juicy, 
mild, acid; quality good. A productive and probably valuable sour cherry for 
market purposes. 

Lanecaster.—Tree very vigorous, spreading. J'ruit medium size, ripe June 25, 
roundish; stalk one and one-half inches long, moderately stout, set in a wide cavity; 
eolor bright, dark scarlet; flesh tender, very juicy; juice colorless; flavor vinous, 
sprightly; quality good. Rather small and as yet, quite unproductive. 

Lithauer Weichsel.—Tree quite vigorous, with a spreading head, and slender, 
drooping branches; ripe July 8; fruit rather small, globular; stalk two inches long, 
very strong; color very dark crimson, nearly black at maturity; flavor very acid, 
astringent; flesh tender, flesh and juice very dark crimson; quality poor. A hardy, 
productive variety, but not likely to be valuable. 

Lutovka.—Tree very vigorous, spreading. Fruit medium to large, ripe July 8, 
roundish oblate, with suture one-half around; stalk about one and five-eighths 
inches long, variable, stout, set in a rather wide cavity; color dark scarlet; flesh 
tender, moderately juicy, vinous; flesh and juice light-colored; quality good. A 
hardy variety and one likely to prove valuable for market if the trees prove 
productive. 

Minnesota.—Tree quite vigorous, with a round, spreading head. Fruit ripe June 
80, medium size, roundish, heart-shaped, slightly compressed; stalk one and one- 
half to one and three-fourths inches long, set in a medium cavity; stem strong; color 
very dark crimson, almost black; flesh tender, sub-acid, rich; flesh and juice very 
dark crimson; quality good. A promising variety in sections where hardiness is 
necessary. 

Montmorency.—Tree moderately strong, with a round, spreading head. Fruit ripe 
June 21, large, roundish oblate; cavity broad and deep; stalk one inch long, stout; 
color reddish amber; flesh tender, acid; justice pale; quality good. One of the most 
valuable of the Morello cherries for home use or market. 

Montmoreney Ordinaire.—Tree quite vigorous, roundish, upright. Fruit ripe July 
2, large, roundish; stalk one to one-half inches long, stout, set in a medium cavity; 
color crimson; flesh tender, vinous, sprightly, pleasant. Quite productive. The 
trees received under this name seem rather more productive and fully as desirable 
as those grown as Montmorency. 

North West.—Tree vigorous, spreading. Fruit small, ripe July 5, globular; stalk 
one and one-fourth to one and one-half inches long, quite slender, set in a small 
cavity; color red; flesh tender, brisk, acid, astringent; flesh and juice crimson; 
quality rather poor. Although quite productive, it does not seem to be of value. 

Orel] 25.—Tree vigorous, upright, spreading. Fruit ripe July 18; medium to large, 
oblate, compressed; stalk one and one-fourth to one and one-half inches long, quite 
strong; cavity rather deep; flesh tender, acid, slightly bitter; flesh and juice light- 
colored; quality rather poor. Lacking in productiveness and apparently of no value. 

Orel 27.—Tree strong growing, upright, slightly spreading. Ripe July 28; fruit 
medium size, roundish, heart-shaped; stalk one and one-half to two inches long, 
very stout; color dark crimson at maturity; flesh tender, vinous, astringent; flesh 
and juice reddish; quality rather poor; not likely to prove valuable. 

Ostheim.—Tree quite vigorous with a spherical head; branches upright, with 
drooping twigs. Fruit small, roundish; stalk one and one-half inches long, medium 
size, in a shallow cavity; color dark red at maturity; flesh tender, very dark crimson; 
juice dark red; flavor rich, sub-acid. Season June 30. A very productive variety 
that is promising as a cherry for cooking purposes, in sections where hardiness is 
required. 

Ostheimer.—Tree quite vigorous, spreading. Fruit medium size, roundish, heart- 
shaped; stalk one and one-fourth to one and three-fourths inches long, slender, set 
in a medium cavity; color dark red, almost black at maturity; flesh tender, juicy, 
crimson; juice dark red; flavor acid, astringent; of rather poor quality, but a hardy 
and productive variety. 
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Philippe (Louis)—Tree very vigorous, somewhat spreading. Fruit roundish, 
oblate; stalk one and one-fourth inches long, stout, set in a moderately deep cavity; 
color dark red, nearly black when fully ripe; flesh rather firm, moderately juicy 
and very acid; quality good. Season June 23. The tree seems to lack productive- 
ness, but otherwise it appears to be a valuable sort. 

Richmond.—Tree quite vigorous, with slender, spreading branches. Fruit medium 
to large, roundish, heart-shaped; stalk one and three-eighths inches long, set in a 
moderately deep cavity; color very dark scarlet; flesh rather soft, juicy, acid. A 
valuable variety for cooking and market purposes. Season June 22. 

Sklanka.—Tree rather slow growing, but fairly stout and healthy, habit rather 
spreading. Fruit medium size, roundish, stalk slender, one and three-fourths inches 
long; color dark scarlet; flesh moderately firm, vinous and very juicy; quality good. 
Season June 21. This is a hardy variety, but it has thus far not shown itself very 
productive. 

Spate Amarelle—Tree rather vigorous, upright with spreading branches. Fruit 
medium to large, roundish, heart-shaped; stalk one and one-half inches long, stout, 
in a shallow cavity; color light read, with a dark blush; flesh tender, juicy, light 
colored; juice colorless, highly vinous; quality good. A hardy and fairly productive 
variety, worthy of trial for market plantations. 

Suda.—Tree quite vigorous, upright, spreading. Fruit medium size, globular; 
stalk one and one-fourth to one and one-half inches long, rather slender, set in a 
small cayity; color very dark purple; flesh tender; juice crimson; flavor acid, slightly 
astringent; quality rather poor. A very hardy and productive variety, ripening the 
7th of July. 

Strauss Weichsel.—Tree quite vigorous, upright, spreading. Fruit medium size; 
roundish oblate; stalk one and one-half inches long, rather slender, set in a shallow 
cavity; color dark crimson; flesh tender, acid, juicy; quality good; pit rather small. 
Season June 22. It has thus far shown itself rather lacking in productiveness, but 
otherwise it is a promising variety. 

Wier No. 2.—Tree rather small, spreading. Fruit medium size, roundish, oblate; 
stalk one and one-fourth inches long, rather stout, set in a broad cavity; color pale 
red, or reddish amber: flesh very tender and juicy, acid; quality good. Season June 
22. A hardy and productive variety, and although rather slow in its growth, it 
seems to be a promising sort. 

Wragg.—Tree rather vigorous, spreading. Fruit large, roundish, heart-shaped; 
stalk one and one-half inches long, medium size; cavity shallow and small; color 
very dark crimson, nearly black at maturity; flavor acid, slightly astringent; flesh 
and juice light crimson, firm; quality good. Season July 4 to August 4. <A pro- 
ductive and promising variety, somewhat like the English Morello, but with a 
stronger growing tree. 

Dukes.—Angouleme is a Duke variety, with a round, spreading head; fruit of 
medium size, and oblate in form; stalk one and one-half inches long, moderately 
strong and set in a cavity of medium size; color scarlet, with many minute light 
spots; flavor pleasant and sub-acid; flesh tender and colorless, with a light juice; 
quality very good. Ripe July 3 to 17. Thus far this variety has been lacking in 
productiveness. 

Carnation.—A strong-growing Duke variety, with a round, spreading head; ripe 
June 23; fruit large, roundish, slightly compressed and somewhat heart-shaped; 
stalk slender, one and five-eighths inches in length, in a broad, deep cavity; color 
light crimson; flavor pleasant, mild and vinous; texture quite firm. Until this season 
the yariety has been lacking in productiveness, but as the trees become older, the 
crop has each year increased, until in 1898 it was among the most productive kinds. 

Eugenie.—Tree moderately strong, roundish, upright. Fruit large, oblate, heart- 
shaped, compressed; stalk one and one-half inches long, rather stout; color light 
scarlet or amber; flesh mild, acid, very juicy, soft and tender; quality quite good; 
ripe June 20. A valuable variety for dessert or cooking purposes. 

Everbearing.—Trees moderately vigorous, upright in habit, with spreading 
branches; ripe June 25. Fruit large, roundish oblate, slightly compressed; stalk 
one and one-half inches long, very stout, set in a broad, shallow cavity; color dull 
red, rather pale, becoming very dark when fully ripe; flesh rather tender, 
moderately juicy, mild, acid; quality good. An early bearing and productive variety 
that remains a long time in season, and is a valuable variety, especially for home 
use. 

Montrueil.—Tree quite vigorous, upright. Fruit ripe June 26; large, roundish, 
heart-shaped; stalk one and one-half inches long, moderately stout, set in a medium 
eavity; color amber, with a lively red cheek, slightly mottled; flesh tender, pleasant, 
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sub-acid; flesh light colored; juice colorless; quality very good. A productive variety 
that is of value for home use or market. 

Olivet._Tree quite vigorous, upright, spreading. Ripe June 25; fruit large, 
globular, heart-shaped; stalk one and three-eighths inches long, rather stout, set in 
a broad, deep cavity; color deep red or crimson, very glossy; flesh tender, rich, 
vinous, with a mild, sub-acid flavor; flesh red, with rose-colored juice; quality good. 
Is yet somewhat lacking in productiveness. 

Royal Duke.—Tree quite vigorous, upright in habit. Fruit large, heart-shaped, 
compressed; stalk one and one-half inches long, moderately stout, set in a rather 
broad cavity; color dark crimson; texture moderately firm; sprightly, vinous; 
quality good. A fairly productive and valuable sort, either for home or market. 

Hearts and Bigarreaus. Centennial.—A variety from Oregon; tree very upright, 
slightly spreading and fairly vigorous in growth; ripe July 9; fruit very large, 
heart-shaped, compressed; stalk one to one and one-half inches long, set in a very 
large, broad cavity; color clear, bright yellow, delicately marbled with light 
crimson, deepened to dark crimson in exposed specimens, and well marked with 
light dots and specks; flavor very sweet and pleasant; flesh tender, breaking, light 
colored wita a colorless juice. If it proves sufficiently productive, it bids fair to be 
a valuable sort. 

Cleveland.—Tree quite vigorous, with a round, spreading head; ripe July 1; fruit 
large to very large; roundish, oblate, compressed, remotely heart-shaped; stalk one 
and one-half inches long, of medium size, set in a moderate cavity; color whitish 
yellow, with bright red blush; flavor sweet and vinous, pleasant; flesh juicy but 
rather firm. One of the best of the Bigarreau varieties and a valuable sort for 
planting in sections where sweet cherries can be grown successfully. 

Coe Transparent.—Tree vigorous, with a roundish, spreading top; ripe June 26; 
fruit very large; roundish, oblate, heart-shaped with a deep cavity; stalk one and 
three-fourths inches, of medium size; color pale yellow, with a bright blush on one 
side; flavor delicate, sweet and rich; flesh very tender, light-colored; quality very 
good. Although it may not be of great value as a market sort; yet the handsome 
appearance and high flavor would make it one of the most desirable sorts for 
home plantations. It seems to be preferred by the birds to any of the other 
varieties. 

Badacconyi.—A strong growing Bigarreau variety from Hungary. Tree very 
spreading with large, drooping leaves; fruit very large, heart-shaped, compressed; 
stalk one and one-half inches long, rather slender, set in a deep, wide cavity; color 
red, nearly covered with dark purple, but marked with pale spots; flavor sweet, 
sub-acid; flesh crisp and breaking, pinkish with dark-colored juice; quality quite 
good. The trees are too young to judge of their productiveness, but if sufficiently 
productive it promises to be a very valuable variety. 

Baltavari.—Introduced at the same time as Badacconyi. Tree upright with some- 
what spreading branches and large drooping leaves; season July 2 to 18; fruit large, 
heart-shaped; stalk one and one-fourth to one and one-half inches long, moderately 
stout, set in a cavity of medium depth; color light amber, nearly covered with 
bright carmine, in the sun and with many minute light spots; flavor rich and 
sprightly, pleasant; flesh melting, tender and juicy, pale amber with a colorless 
juice; not fully established. 

Downer.—Tree quite vigorous, of an upright habit, with spreading branches; ripe 
July 1, fruit quite large, roundish, heart-shaped; stalk one and one-half inches long 
set in a slight depression; color a lively red, mottled with amber in the shade; flavor 
sweet, pleasant; flesh tender, melting. Although the trees have not as yet shown 
themselves to be productive, the variety has been quite thoroughly tested in other 
sections, and shown itself to be a valuable variety for either the home or market 
plantations. 

Eagle Black.—Trees quite vigorous, upright, spreading; ripe June 21; fruit quite 
large, heart-shaped, compressed; stalks one and one-half to one and three-fourths 
inches long, set in deep cavity; color deep purple, nearly black; flavor very rich; 
flesh tender, juicy, deep purple with a very dark colored juice; quality very good. 
A variety well known for its hardiness and productiveness. 

Early Purple.—Trees moderately vigorous, upright and spreading; season June 
18; fruit large, roundish, heart-shaped, compressed; stalk two inches long, rather 
slender; color darp purples, nearly black when fully ripe; flavor sweet, vinous; flesh 
tender, juicy; quality very good. 

Elton.—Trees moderately vigorous, upright, spreading; ripe June 23; fruit quite 
large, roundish, compressed, heart-shaped; stalk one and three-fourths inches long, 
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rather slender, set in a narrow cavity; color pale yellow, blushed with red; flavor 
sweet, vinous, excellent; flesh rather firm but juicy; quality very good. One of 
the best of the Bigarreau varieties. ' 

German.—Tree quite vigorous. Fruit ripe July 7; large, roundish, heart-shaped; 
stalk one and three-fourths inches long, quite slender, in a broad, moderately deep 
eavity; color very dark red, nearly black at maturity; flesh very firm, red, sweet, 
with a slight bitter taste; juice very dark. As yet it has not shown itself pro- 
ductive, or to have any valuable characteristics. 

Ida.—Trees strong growing, upright. Fruit ripe June 28, roundish heart-shaped, 
slightly compressed; stalk one and one-half inches long, medium size, set in a 
broad, shallow cavity; color carmine, with a faint blush; flesh rather firm, vinous, 
sweet, juicy, rich; quality very good. A valuable dessert or market variety if it 
proves productive. The crop in 1898 was much injured by birds. 

Napoleon.—Tree quite strong, upright, spreading. Fruit ripe July 5, quite large, 
heart-shaped, compressed; stalk one and three-fourths inches long, rather stout, 
set in a narrow cavity; color pale, yellowish amber in the shade, with a very deep 
red and dark marbled crimson cheek, in the sun, richly dotted and specked; flesh 
very firm, juicy, sweet, excellent; quality good. One of the best of the Bigarreau 
cherries and a profitable variety when the fruit is not destroyed by the brown rot. 

Ohio Beauty.—Tree rather vigorous, spreading. Fruit ripe June 21, large, round- 
ish, heart-shaped; stalk one and one-half inches long, quite slender, cavity medium; 
eolor yellowish white, mostly covered with light and dark red; flesh tender juicy, 
sweet, excellent; flesh and juice colorless; quality very good. A fairly productive 
and valuable sweet variety. 

Plymouth Rock.—Moderately vigorous, quite upright. Fruit large, heart-shaped; 
stalk one inch long, moderately slender, set in a small, shallow cavity; color reddish 
amber, with a bright red blush; flesh rather tender, juicy, light colored; juice color- 
less; pit round, plump; flavor sweet pleasant. Season quite late. Trees are too 
young to determine their fruitfulness, but it seems to be a promising variety for 
home use and may prove a valuable sort for market. 

Rockport.—Tree quite vogorous, upright in habit, but becoming spreading as the 
trees get older. Fruit large to very large, roundish, compressed, heart-shaped; 
stalk one and one-half inches long, rather stout, in a moderate cavity; color pale, 
whitish yellow, with dark red blush; texture tender, very juicy, with a sweet, 
vinous and rich flavor; quality very good. Quite productive and one of the best of 
the sweet cherries. Season June 20. 

Tartarian Black.—Tree of vigorous growth, upright with large, glossy leaves. 
Fruit large, heart-shaped; stalk one and one-half inches long, rather slender, set 
in a broad, deep cavity; color bright purplish, blush glossy; flesh rather tender, 
juicy, very rich, delicious; flesh and juice purplish; quality very good. Season 
June 18. One of the best of the sweet cherries and fairly productive in sections 
where heart cherries succeed. 

Spanish (Yellow).—Tree vigorous growing, with a large and handsome head, and 
spreading branches. Fruit large, heart-shaped, compressed; stalk one and one- 
half inches long, stout, set in a broad, moderately deep cavity; color pale, whitish 
yellow, bordered with minute crimson dots, and deepening into bright red, and 
finely marbled on the sunny side; texture rather firm, juicy; flavor rich, sweet, 
delicious; quality very good. Season June 30. One of the most productive of the 
sweet cherries. 

Windsor.—Tree vigorous with upright branches, and somewhat spreading twigs. 
Fruit large, heart-shaped, compressed; stalk one and one-fourth to one and one- 
half inches long, rather slender; color bright crimson, with many light specks; flesh 
very firm, breaking, sweet, pleasant, vinous. Season June 29. Quite productive 
and a promising sort. 

Wood Gov.—Tree vigorous, upright, with spreading branches. Fruit large, heart- 
shaped; stalk one and three-fourths to two inches long, slender, in a medium cavity; 
eolor light scarlet; flesh very tender, mild; quality good. One of the most pro- 
ductive and valuable of the sweet cherries. 
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PEACHES. 


The trees were pruned early in April and the new growth was cut back about 
one-half, and a considerable amount of thinning was also done. The spraying 
was attended to as explained in another section and where preformed before the 
first of April, it sufficed to prevent the attack of leaf curl, but even where the trees 
were free from this disease, many of the varieties failed to set a full crop. A large 
number of varieties, however, showed so large a crop that it was necessary to 
remove a considerable number of the fruits. The thinning was completed on the 
15th of June. 

The trees upon which the notes have been taken are, for the most part, from five 
to eight years old, but a few varieties were planted as early as 1888. They have 
been grown without crops for a number of years and have been given quite 
thorough cultivation, and at least every other year have received an application of 
either decomposed manure or wood ashes. Each spring the trees have been cut 
back and thinned out, and as a result of this treatment, they have been kept in a 
compact form and the new growth is quite strong and vigorous. Asa result of this 
treatment there is less difference in the form and size of the trees than is usually 
the case, and as will be observed, the notes regarding their form and size show but 
slight variations between the different sorts. Where trees are not cut back, a much 
larger proportion will develop a drooping habit than where they are pruned each 
year and this will account for the small number of trees to which the drooping 
habit is ascribed. 
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Adrian.—Trees quite vigorous, spreading. Fruit medium to large, roundish, in- 
clined to oval; cavity rather abrupt; suture distinct only near the apex; apex 
scarcely apparent; color clear yellow, occasionally washed with red, with a 
moderate pubescence; flesh yellow, red at pit, very juicy, rather firm, mild, vinous, 
rich; pit free, oval, plump, pointed; quality good; season late September; flowers 
small or medium; glands globose. As yet not very productive. 

Advance.—Trees somewhat spreading. Fruit roundish, slightly enlarged on one 
side of suture; cavity deep; apex in the depression; suture distinct, more than one- 
half around; color creamy white, mostly covered and mottled with red; pubescence 
slight; flesh very juicy, creamy white, rather tender, pleasant and sprightly; pit 
semi-cling; quality quite good; size medium to large; ripe early August; glands 
reniform; flowers small. 

Albright.—Trees quite vigorous, upright, with a nearly smooth foliage. Fruit 
medium to large, roundish, slightly pointed; cavity narrow and deep; suture slight, 
but more than one-half around; apex prominent; color creamy white, sqmetimes 
reddened, pubescence slight; flesh very juicy, creamy white, slightly red at the pit, 
tender, mild, slightly vinous; pit long, oval, free; quality good; season middle to last 
of September; glands globose; flowers small. Moderately productive. 

Allen.—Trees fairly vigorous, roundish, rather upright. Fruit medium size, round- 
ish, slightly ovate; cavity narrow, deep; suture slight, two-thirds around; apex 
prominent; color yellow, with brownish red cheek, and with considerable 
pubescence; flesh juicy, pale yellow, tender, high flavor but not rich; pit medium 
size, oval, plump, free; quality good; ripe early September; moderately productive; 
foliage slightly glaucous, somewhat crimped; glands reniform; flowers small. 

Alpha.—Trees moderately vigorous, roundish, upright. Fruit quite large, round- 
ish and remotely ovate, slightly compressed towards suture; apex sunken; suture 
indistinct, one-half around; color rich clear yellow, much overspread with rich, 
dark red, with very slight pubescence; flesh juicy, yellow, firm, pleasant, rich, 
nearly sweet; pit large, oval, plump, cling; quality good; season middle of Sep- 
tember; foliage crimped; glands reniform; flowers small. As yet not very pro- 
ductive. 

American Apricot Peach.—Trees quite vigorous, roundish, spreading. Fruit 
medium size, round, with a medium cavity, and a distinct, slightly sunken apex; 
suture distinct, one half around; color yellow, very slightly blushed, and with a 
slight pubescence; flesh very juicy, light yellow, slightly colored at pit; flavor 
vinous, sprightly, rich, tender; pit medium size, plump, free; quality good; season 
middle to last of August; moderately productive. 

Amelia (of Carolina).—Trees quite productive, spreading, with drooping branches. 
Fruit large, roundish, tapering slightly towards the apex; cavity medium size; apex 
small; suture more than one-half around; color creamy white, with a red blush, 
washed and specked with pale, bright red; pubescence slight; flesh juicy, creamy 
white, bright red at pit, tender, very mild, vinous, pleasant; pit free; quality quite 
good; season early September; glands reniform; flowers medium size; not very pro- 
ductive. 

Arctic.—Trees quite vigorous, upright, with spreading branches. Fruit medium 
size, roundish ovate, with a rather broad cavity and a sunken apex; suture in- 
distinct; color light, clear yellow, with a medium pubescence; flesh not juicy, pale 
yellow, red at pit, mild tender; pit free, oval, pointed, plump; quality fair; glands 
reniform; foliage partially folded, crimped, slightly waved; season early October. 
Thus far lacking in productiveness. 

Barber.—Trees quite vigorous, with a round head. Fruit rather large, roundish 
oval; cavity broad, shallow; suture quite distinct, more than one-half around; apex 
very prominent; color yellow, blushed and mottled with dark red; flesh moderately 
juicy, yellow, very red at pit, tender, mild, pleasant; pit large, pointed, plump, free; 
quality good; season middle of September; fairly productive. 

Beers Smock.—Trees quite vigorous; head round, open. Fruit large, oval, one side 
enlarged at suture; cavity narrow, deep; suture distinct more than one-half around; 
apex a mere point; color light yellow, with a little red on one cheek; flesh 
moderately juicy, yellow, red at pit, tender, highly vinous; pit large, plump, free; 
quality good; season early October; fairly productive; glands reniform; flowers 
small. 

Bell Favorite.—Trees fairly vigorous, roundish, upright. Fruit rather large, oval, 
tapering towards the apex, which is but a slight elevation; cavity rather deep; 
suture distinct two-thirds around; color yellow, with a dull red cheek, and a slight 
pubescence; flesh juicy, yellow, red at pit, tender, highly vinous; pit nearly free; 
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quality fair; season middle to last of September; fairly productive; flowers small, 
glands globose. 

Bishop.—Trees quite vigorous, roundish, upright. Fruit medium to large, round, 
with a rather deep cavity and a distinct suture, one-half around; apex slight; color 
creamy white with a rich, dark red blush; flesh juicy, white, with a mild, vinous 
flavor, tender; pit medium, oval free; quality quite good; season middle of August; 
quite productive; glands globose; flowers small. 

Bonanza.—Trees quite strong, roundish upright; foliage nearly smooth, waved. 
Fruit medium size, roundish, slightly oblong, narrow towards the stalk and slightly 
compressed next the suture; cavity narrow, deep; suture extends one-half around, 
most prominent near the apex which is well marked; color creamy white, slightly 
red in the sun; pubescence slight; flesh moderately juicy, creamy white, red at the 
pit, moderately firm, mild, with a slight bitter flavor; pit plump, oval, free; quality 
rather poor; not very productive, apparently of no value. 

Boyle.—Tree rather vigorous, spreading, with drooping branches. Fruit medium 
to large, round, ovate; cavity broad and deep; apex prominent; suture slight, more 
than one-half around; color yellow, with a pale red blush; pubescence slight; flesh 
juicy, yellow, slightly red at the pit, mild, vinous, very pleasant, tender; pit large, 
plump, roundish oval, pointed, free; glands globose, flowers small or medium; 
quality quite good; season middle of September; fairly productive. 

Brandywine.—Trees rather strong, upright, with round head. Fruit quite large, 
oblate, ovate, compressed next the suture; cavity wide, deep, quite abrupt; apex 
very prominent; suture distinct, with one side enlarged; color yellow, washed, 
marbled and striped with red; pubescence slight; flesh juicy, tender, yellowish red 
at pit, mild but not rich; pit large, oval, plump, pointed, free; quality good; season 
last of September; fairly productive; foliage large, crimped, waved; glands globose, 
flowers medium to small. 

Briggs.—Trees fairly strong, roundish, upright. Fruit large, roundish, ovate; 
cavity broad, moderately deep; apex generally prominent; suture distinct, more than 
one-half around; color yellow, with a slight blush; pubescence medium; flesh very 
juicy, tender, yellow, slightly red at pit, mild, rich vinous, sprightly; pit large, oval, 
plump, pointed, free; quality quite good; season last of August; fairly productive; 
foliage crimped; glands globose, flowers small. 

Brunson.—Trees quite strong, roundish, upright. Fruit large, round, remotely 
ovate, slightly compressed; cavity small; apex prominent; suture distinct, one-half 
around; color yellow, faintly blushed with a slight pubescence; flesh moderately 
juicy, yellow, red at pit, tender vinous, sprightly; pit small, oval, pointed, plump, 
free; quality good; season middle of September; quite productive. Resembles Kala- 
mazoo, although of a distinct origin. 

Brown.—Trees quite strong with a round head. Fruit medium size, round, com- 
pressed next the suture; cavity medium; apex in a slight depression; suture dis- 
itnet, one-half around; color creamy white, diffused with dull red in the stin; flesh 
juicy, tender, but moderately firm, creamy white; slightly red at the pit, mild, 
vinous; pit free; fiowers large; glands reniform; quality good; season middle to last 
of August; quite productive. One of the most promising varieties in its season, 
owing to its hardiness. 

Burke.—Trees moderately strong, upright, with slightly spreading branches. Fruit 
quite large, roundish, with a shallow, narrow cavity and a depressed apex; suture 
distinct, one-half around; color creamy white, slightly pink, with a light pubescence; 
flesh very tender, juicy, mild, sprightly, whitish, quite red at the pit; pit large, oval, 
long and plump, semi-cling; foliage large, slightly crimped; glands reniform; flowers 
large; quality good; season early September; not very productive. 

California.—Trees quite strong. Fruit large, roundish, regular; cavity deep, 
abrupt; suture very distinct and more than one-half around; apex very small; color 
yellow, washed and mottled with red, with considerable pubescence; flesh 
moderately juicy, yellow, red at pit, rather tender, vinous, pleasant, rich; pit small, 
plump, oval, pointed free; flowers small, glands reniform; quality quite good; season 
early October. The trees are quite young and have now borne their first crop. 

Chairs.—Trees quite vigorous, roundish, upright. Fruit large, oval to roundish, 
tapering towards the apex; cavity narrow, deep; apex distinct; suture distinct, more 
than one-half around, one side enlarged; color pale yellow, with a slight red blush 
and considerable pubescence; flesh juicy, rather acid, yellow, quite red at the pit, 
tender; pit long, large, oval, slightly pointed, free; quality good; season early 
October; quite productive; foliage slightly crimped; glands reniform; flowers small. 
A promising late variety. 
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Champion.—Trees quite strong with a round head. Fruit large, roundish, with a 
broad and deep cavity;suture indistinct, more than one-half around; apex prominent; 
eolor clear, light, creamy white, with a beautiful red blush where exposed; 
pubescence slight; flesh very juicy, red at the pit, very tender, sweet, slightly 
vinous, rich, nearly white, but with a slight creamy tinge; pit free; quality very 
good, excellent; fairly productive; season last of August. A handsome peach that 
is quite promising for home use and worthy of trial as a market sort. 

Chili 2 (Hngle).—Trees quite vigorous, spreading. Fruit large, rounding remote- 
ly ovate, compressed at the suture, which is very slightly marked; cavity rather 
narorw and deep; apex prominent; color yellow, with a bright red cheek and a 
slight pubescence; flesh juicy, tender, yellow, red at pit, very mild and rich; pit long, 
oval, pointed, free; quality quite good; season last of September; quite productive. 
A seedling from C. Engle, Paw Paw, Mich., which seems to be an improvement 
over its parent. 

Chili 3 (Engle).—Trees fairly strong, spreading. Fruit quite large, roundish, 
slightly oblong, compressed; cavity medium, narrow; suture slight, one-half around; 
apex not very prominent; color yellow, with dark red cheek and a moderate 
pubescence; flesh quite juicy, tender, yellow, slightly red at the pit, mild, nearly 
sweet; pit rather large, oval, pointed, plump, free; quality quite good; season last 
of September; quite productive; foliage slightly crimped; glands reniform; flowers 
small or medium. Another seedling from Mr. Engle, which also has much merit. 

Chinese Cling.—Trees rather strong, roundish, upright. Fruit quite large, round- 
ish; cavity narrow; suture and apex distinct; color creamy white, with a slight 
pubescence; flesh juicy, firm, creamy white, red at the pit, rather acid; pit large, 
long oval, pointed, cling; quality good; season last of September; as yet not very 
productive; foliage slightly crimped; glands reniform; flowers large. 

Cleffey Allen—Trees quite strong, roundish, upright. Fruit medium to large, 
roundish, with a broad, deep cavity; suture slight, one-half around; apex indis- 
tinct: color yellow, with a brownish red cheek and a plentiful pubescence; flesh 
juicy, tender, yellowish red at the pit, mild, vinous, not rich; pit oval, plump, 
pointed, free; quality good; season middle of September; fairly productive; foliage 
erimped: glands reniform; flowers small or medium. 

Columbia.—Trees rather strong, upright, spreading. Fruit medium to large, 
roundish, slightly elongated; cuvily broau, deep; suture aIsunNct, one-nalt around; 
apex very prominent; color yellow, nearly or quite covered with stripes and marb- 
iings of dull red; pubescence plentiful; fiesh yellow, more or less red near the sut- 
face, and slightly red at the pit, tender, juicy, mild, with more or less bitterness; 
pit small, round, plump, pointed, free; quality quite poor; fairly productive; foliage 
slightly crimped, waved; glands reniform; flowers large; season early October. The 
quality is too poor to make it:of any value. 

Connecticut.—Trees fairly vigorous. Fruit medium size, roundish, slightly com- 
pressed and enlarged at one side of suture; cavity broad, deep; suture distinct, more 
than one-half around; apex prominent, color yellow, nearly overspread with red; 
flesh lacking in juice, tender, very mild and rich, yellow, red at the pit, which 
is small and free; quality quite good. he trees were planted in 1896, and only 
bore a few fruits last year. 

Connett.—Trees quite vigorous. Fruit large, roundish, oval, compressed; cavity 
small, deep, abrupt; suture very marked, more than one-half around; apex in a de- 
pression; color creamy white, faintly mottled and washed with light red; very hand- 
some; fiesh quite juicy, creamy white to pit, tender, luscious, sprightly, vinous; pit 
oval, plump, semi-cling; quality quite good; fairly productive. A very handsome 
and delicious peach which is likely to prove a valuable sort for home use. 

Coolidge Mammoth.—Tree quite vigorous, with a roundish, upright head. Fruit 
large, roundish, ovate; cavity rather narrow and deep; apex very prominent; suture 
distinct, more than one-half around; color clear, bright yellow, with a bright blush 
and a medium amount of bloom; flesh juicy, yellow, red at pit and with a mild, 
vinous and sprightly navor; pit large, oval, pointed, tree; quality quite good; season 
middle of September. Foliage crimped, with globose glands; flowers small. 

Corner.—Tree quite vigorous, with a round head. Fruit medium size, oval or 
ovate; cavity deep; apex prominent; suture distinct, more than one-half around, 
color yellow with bright blush and a moderate amount of bloom; flesh moderately 
juicy, yellow, red at pit, fairly tender and with a mild, almost sweet, but not rich 
fiavor; pit free, oval, pointed quality good; season early September. Foliage crimped 
With renoform glands; flowers small or medium. 

Crosby.—Tree rather vigorous, with a spreading, drooping habit. Fruit medium 
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to large, roundish; cavity narrow and deep; apex depressed; suture distinct, two- 
thirds around; color yellow with a slight bloom; flesh moderately juicy, yellow, 
quite firm, with a mild, vinous flavor; pit free; quality good; season middle to last 
of September. The fruit is generally more or less mottled with rea and with a deep 
rather dull red cheek. The pit is small, nearly pointed, plump. Foliage nearly 
smooth with reniform glands; flowers small. 

Crothers.—Tree strong with drooping branches. Fruit medium size, varying from 
round to roundish ovate; cavity medium; apex a slight elevation in the suture, which 
extends more than one-half around; color creamy white with a bright blush in 
the sun and with a slight bloom; flesh very juicy, creamy white, red at pit, tender, 
mild, vinous and pleasant; pit large, roundish, oval, pointed, free; quality good; 
season last of September and first of October. Quite productive. Glands globose; 
flowers small or medium. 

Dennis.—Tree fairly strong, spreading, with drooping branches. Fruit medium 
size, roundish; cavity medium; apex a slight elevation in the sature, which is dis- 
tinct two-thirds around; color yellow, with a slight bloom; flesh juicy, yellow, 
tender, highly vinous; pit free, large, roundish, oval; plump; quality, good; season 
early September. Foliage smooth with globose glands; flowers large. 

Diamond.—Tree quite strong, roundish, somewhat drooping. Fruit large, round- 
ish, slightly ovate; cavity narrow, deep; apex scarcely distinct; suture deep, more 
than one-half around; color pale, clear yellow, often with a faint red cheek and a 
medium amount of bloom; flesh juicy, pale yellow, red at pit, firm and vinous in 
flavor; pit large, oval, plump, partially free; quality fair; season last of September. 
Flowers small with globose glands. Usually a large, handsome variety but until 
fully ripe the adherence of the pit is such as to class it with the clings. 

Druid Hill.—Tree quite vigorous, with a roundish, somewhat spreading head. 
Fruit large, roundish, inclining to ovate; cavity broad and deep; apex distinctly 
pointed, suture, slight more than one-haif around; color creamy white, washed, 
mottled and specked with bright red and with a very slight bloom; fiesh moderately 
juicy, whitish, slightly red at pit, tender, vinous, and with a sprightly flavor; pit 
free, quality quite good; season last of September and first of October. Glands 
globose; flowers small. 

Dumont.—Trees quite strong, with upright branches. Fruit medium to large, 
roundish oval, much compressed; cavity narrow, deep; suture distinct more than- 
one-half around; apex slight; color yellow, much shaded with red and with a 
heavy bloom; flesh moderately juicy, yellow, quite red at pit, tender, sweet; pit 
free; quality rather poor; season middle of September. Flowers small; glands reni- 
form. The quality of the fruit is such that it is not likely to prove of value. 

Dunlap.—Tree quite strong, rather spreading. Fruit large, roundish, remotely 
ovate; cavity wide, deep; apex slight; suture distinct, two-thirds around; color 
yellow, nearly covered with dark red; flesh yellow, red at pit, quite juicy, tender and 
“with a rich, vinous flavor; pit large, plump, free; quality quite good, season last of 
August. Foliage large, slightly crimped, with globose glands; flowers small. One 
side of the fruit is often enlarged. 

arly Barnard.—Tree quite strong, with a roundish, upright head and slightly 
spreading branches. Fruit rather large, roundish; cavity narrow and deep; apex 
slight; suture more than one-haif around; color yellow, nearly covered with dark red 
and with a medium bloom; flesh moderately juicy, yellow with much red at pit, 
moderately tender, nearly sweet; pit free; quality good; season last of August. 
Foliage is not crimped or folded; glands reniform; flowers small; pit rather large, 
plump, roundish, oval, pointed. 

Early Crawford.—Tree quite strong with a roundish top and upright branches. 
Fruit large, roundish, slightly elongated; cavity broad; apex usually slight; suture 
distinct, more than one-half around; color clear bright yellow, with a red cheek 
and a light bloom; flesh very juicy, yellow, red at pit; fibrous, sweet, vinous, rich; 
pit free; quality quite good; season last of August. The fruit is sometimes com- 
pressed near the suture and is often overspread with many bright red specks. Pit 
large, roundish oval, pointed. Foliage large, crimped; glands globose; flowers small. 
One of the largest and most desirable varieties for use upon rather heavy soil in 
elevated locations. Its principal fault is that it starts readily in the winter or 
spring and its flower buds are often injured as a consequence. 

Early Crawford Seedlings, Nos. 1 and 3, from C. Engle, Paw Paw, greatly) 
resemble the parent, but do not quite equal-it in quality. 

Early Michigan.—Trees quite strong, spreading. Fruit large, round; cavity broad; 
apex depressed; suture distinct, more than one-half around; color creamy, mostly 
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overspread and dappled with dark red and with a medium bloom; flesh whitish with 
a little red at pit; flavor sweet, mildly vinous, rich; texture tender, juicy; pit large, 
plump, free; quality quite good; season middle of August. Flowers large; glands 
reniform. One of the most valuable of the medium early varieties. 

Ede (Captain).—Tree quite strong, upright with drooping branches. Fruit 
medium to large, roundish oval; cavity narrow, deep; apex slight; suture more than 
one-half around; color pale yellow with a dull red cheek and with slight bloom; 
flesh moderately juicy, yellow, red at pit, tender and with a vinous flavor; pit oval, 
pointed, free; quality good; season middle to last of September. Glands globose; 
flowers small. 

Eldred (Cling).—Trees strong, roundish upright. Fruit rather large, roundish 
ovate, enlarged on one side; cavity narrow and deep; apex slight; suture distinct, 
more than one-half around; color creamy white, blushed, with a slight bloom; flesh 
juicy, creamy white, firm, mild and pleasant; pit roundish oval, cling; quality fair; 
season early Septemner. Foliage crimped, waved and folded; glands globose; 
flowers small or medium. The above name was supplied by S. B. Heiges, ex- 
pomologist of the U. 8. Department of Agriculture. 

Ellison.—Trees fairly strong, upright. Fruit medium size, roundish, ovate; cavity 
narrew, shallow; suture distinct, more than one-half around; apex in a slight de- 
pression; sometimes quite prominent; color yellow, with a large, dark red cheek 
and a thin bloom; flesh moderately juicy, yellow, red at pit, moderately tender, 
with a mild, vinous, sprightly and rather acid flavor; pit free, small, rather 
plump; quality fair to good; sometimes with a bitter taste at pit; season October 
first; foliage crimped, waved; glands reniform, flowers small. It seems to be a 
hardy and rather productive variety. 

Engle (Mammoth).—Trees quite strong, upright. Fruit medium to large, roundish, 
ovate; cavity medium size; apex a slight elevation in the suture, which is distinct 
and slightly more than one-half around; color yellow, slightly reddened in the sun; 
bloom light; flesh juicy, yellow, a little faint red at the pit; tender, rich, mild, 
nearly sweet; pit free, rather large, oval, pointed; quality quite good; season early 
September; foliage large; glaucous, glands globose; flowers small or medium. Gen- 
erally quite preductive and a valuable variety for either home use or market. 

Ford (New).—Trees moderately vigorous, upright, with drooping branches. Fruit, 
large, roundish; cavity medium size; suture more than one-half around, with a 
slight point at the apex; color yellow, blushed with red in the sun, with a very 
thin bloom; flesh moderately juicy, yellow, tinged with red at pit; quite firm and 
with a mild, early sweet flavor; pit free, oval, plump, pointed; quality good; season 
savtly September; glands globose; flowers small or medium. 

Ford Red.—Trees quite strong, with a roundish, upright head. Fruit medium size, 
slightly enlarged at the suture, generally oval; cavity narrow, deep; apex slight, 
interrupting the suture, which is quite distinct; color creamy white with a slight 
blush and a moderate amount of bloom; flesh juicy, rich, creamy white, red at pit, 
tender and with a mild, nearly sweet flavor; pit free, oval, pointed, quite plump, 
with the flesh surrounding it rather bitter; quality good; season early September; 
fairly productive. 

Ford 1.—Trees quite strong, spreading. Fruit medium to large; roundish, 
elongated; cavity small, deep, abrupt; suture very slight; apex a mere point in a 
depression; color creamy white, delicately washed with bright-red and with a 
light bloom; flesh creamy white, slightly tinged with red at pit, very juicy, 
tender, sprightly, very pleasant, vinous; pit very plump, semi-cling; quality good; 
season middle or last of August; quite productive. 

Ford 2.—Trees quite strong with roundish head. Fruit medium to large, roundish, 
remotely ovate, slightly compressed at suture which is indistinctly marked; cavity 
broad, rather deep; apex indistinct; color yellow, with a faint red cheek; flesh 
juicy, yellow, red at pit, tender, vinous; pit medium size, pointed, oval, plump, free; 
quality good; season last of September; flowers small; glands globose. The trees 
as yet have not been very productive. 

Ford 3.—Trees quite strong. Fruit medium size, roundish, slightly compressed at 
the suture; cavity narrow, moderately deep; suture slight; apex indistinct; color 
greenish yellow, with a thin bloom; flesh moderately juicy, white, slightly tinged 
with red at the pit, rather tender, mild, slightly vinous in flavor; pit very plump, 
pointed, free; quality rather poor; season middle to last of October; glands reniform; 
flowers small. Rather late for this climate. 

Fox.—Trees fairly vigorous with a round head. Fruit medium size, roundish, 
slightly inclined to ovate; cavity medium; suture slight; apex prominent; color 
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creamy white, with a faint blush; flesh quite juicy, yellowish-white, red at pit, very 
tender, and with a vinous, sprightly flavor; pit nearly round, pointed, free; quality 
fair; season first of October; foliage crimped, waved; glands globose; flowers small. 

Geary (Hold On).—Trees quite strong, with drooping branches. Fruit large, 
roundish to roundish ovate; cavity broad;suture distinct, more than one-half around, 
with an enlargement at one side; apex very small; color pale yellow, with a blush 
in the sun; flesh rather dry, yellow, red at pit, quite firm, sprightly, vinous; pit 
large, long, oval, pointed, free; quality fair to good; season early October; foliage 
slightly crimped and waved; glands reniform; flowers small. The trees have 
generally been quite productive. 

Globe.—Trees fairly vigorous, with stout, upright branches. Fruit quite large, 
round or slightly ovate; cavity broad, deep; suture slight, two-thirds around; apex 
not very distinct; color yellow, with a slight red cheek and a thin bloom; flesh juicy, 
yellow, mild, vinous, sprightly, tender; pit large, oval, plump, ‘free; quality good; 
season middle of October; foliage slightly crimped; glands globose, flowers small. 
Usually lacking in productiveness, although the fruit is large and handsome. 

Gold Drop.—Trees fairly vigorous, drooping. Fruit medium size, roundish, 
slightly inclined to ovate; cavity broad, shallow; suture only marked near the apex, 
which is slightly developed; color rich yellow, occasionally with a light red cheek 
in the sun and with a thin bloom; flesh moderately juicy, yellow, tender, mild, 
vinous, almost sweet; pit small, oval, pointed, free; quality quite good; season 
middle to the last of September; foliage slightly crimped, waved; glands reniform; 
flowers large. The trees are usually quite productive, and unless the fruit is well 
thinned it is of rather small size. 

Grant (General).—Trees fairly strong, roundish, upright. Fruit medium to large, 
roundish, tapering towards the apex; cavity narrow, deep; suture distinct, two- 
thirds around; apex indistinct; color pale creamy-white with a mottled cheek and a 
thin bloom; flesh moderately juicy, creamy white, red at pit, firm, mild, vinous, 
pleasant; pit medium size, roundish oval, pointed, plump, cling; quality good; 
season first of October; foliage crimped; glands reniform; flowers small. The fruit 
is often slightly compressed at the suture and is one-sided near the apex. 

Great Western.—Trees quite strong, with a roundish head. Fruit medium to 
large, roundish or slightly ovate; cavity narrow, deep; suture more than one-half 
around and quite distinct near the apex, which is prominent; color creamy white 
with a medium amount of bloom; flesh very juicy, creamy white to the pit, which 
is roundish oval, pointed, plump, cling; texture firm; flavor mild, slightly bitter; 
quality rather poor; season early to middle October; foliage slightly crimped, folded, 
waved; flowers small; glands reniform. The trees have been only moderately pro- 
ductive. 

Gudgeon.—Trees quite strong, roundish, upright. Fruit medium to large, roundish; 
cavity medium; suture slight more than one-half around; apex usually quite prom- 
inent; color creamy white with a bright red blush; flesh juicy, white, slightly red 
at pit, rather tender, and with a mild, sprightly flavor; pit free, oval, pointed; 
quality fair to good; season first of October; foliage slightly crimped and waved; 
glands reniform; flowers small. Not very productive. 

Haas.—Trees fairly strong, moderately spreading. Fruit medium to large, round- 
ish; cavity, deep; suture scarcely distinct; color creamy white, partially washed 
and striped with red, and with a very light bloom; flesh yellowish white, juicy, 
tender, sweet or slightly vinous; pit small, oval, plump, free; quality fair to good; 
season first to middle of August; glands reniform; flowers large. The trees have 
been quite productive the past season. 

Hale.—Trees fairly strong, spreading. Fruit medium size, roundish; cavity quite 
deep, abrupt; suture well marked; apex a mere point in the suture; color creamy 
white with a bright cheek and a very thin bloom; flesh moderately juicy, creamy 
white, tender, pleasant, sprightly; pit semi-cling; quality fair to good; season middle 
of August. Trees are generally hardy, comparatively free from the attack of curl 
leaf and quite productive, although somewhat subject to brown rot. 

Hale X Oblong.—Trees moderately vigorous, spreading. Fruit rather large, round; 
cavity medium; apex slightly depressed; suture distinct one-half around; color 
creamy white, nearly covered with dark red and with a slight bloom; flesh juicy, 
tender, of a faint creamy-white color; moderately firm, sprightly, vinous; pit rather 
large, oval, plump, slightly adherent; quality good; season early August. The 
trees have been even more productive than Hale and the fruit is generally much 
larger and the pit less adherent. Several specimens weighed from nine to ten 
ounces each. 
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Hance (Golden).—Trees fairly strong, upright. Fruit medium to large, roundish; 
cavity broad; suture indistinct, except near the apex, which is a mere point in 
the suture; color yellow, with a dark cheek in the sun and with a moderate amount 
of bloom; flesh juicy, yellow, red at pit, tender, mild, vinous; pit free; quality good; 
season early September; foliage, crimped; glands globose; flowers small. Thus 
far only moderately productive. 

Hance Smock.—Trees quite strong, roundish upright. Fruit large, roundish to 
roundish oval; cavity narrow, deep: suture deep, especially near the apex, two- 
thirds around; apex slight; color pale yellow, with a marbled red cheek where ex- 
posed; flesh moderately juicy, yellow, red at pit; tender, mild, vinous, sprightly; pit 
large, oval, pointed, free; quality good; season first of October; quite productive; 
foliage crimped, waved, folded. 

Husted No. 101.—Trees quite strong, with drooping branches. Fruit medium 
size, oval, compressed at suture; cavity narrow, rather deep; apex distinct but not 
prominent; suture slight except at apex; color yellow, washed with red; flesh rather 
dry, yellow, red at pit, quite firm, fine grained, sweet, but not rich; pit free medium 
size, plump, oval, pointed; quality fair; season middle of September. The trees are 
too young as yet to judge of their productiveness. 

Husted No. 130.—Trees of this variety are now known as Oceana. Growth quite 
strong, roundish upright. Fruit large, roundish, compressed at suture; cavity 
medium, suture distinct, more than one-half around; apex a mere point; color light, 
clear yellow with an abundance of bloom; flesh moderately juicy, yellow, red at pit, 
tender, vinous, sprightly, rich and pleasant; pit free, quite plump, oval, pointed; 
quality quite good; season early September. 'The young trees have thus far shown 
themselves to be productive. Where the specimens are fully exposed many of them 
have their surface marbled and streaked with red. 

Husted No. 700.—Trees received under the above number have been given the 
nam of Triumph. Growth quite vigorous, roundish, rather upright. Fruit medium 
to large, roundish, slightly oblate; cavity rather deep, abrupt; suture indistinct ex- 
cept near the apex, which is slightly sunken; color yellow, marbled and indistinctly 
striped with red; flesh tender, juicy, light yellow, firm with a vinous, sprightly and 
rich flavor; pit semi-cling but becoming nearly free when the specimens are fully 
ripe; quality very good; season middle of August. The trees appear to be early and 
abundant bearers. The fruit which ripens a few days after Alexander, is of very 
good size when the trees are properly thinned. 

Hyatt.—Trees fairly strong, roundish, spreading. Fruit medium to large, round, 
tapering slightly towards the apex which is generally somewhat elevated; cavity 
medium; suture distinct, extending more than one-half around; color creamy white, 
overspread with two shades of red in the sun and with a very thin bloom; flesh 
juicy, tender, creamy white, moderately firm, and with a sprightly, vinous flavor; 
pit slightly adherent, medium size, plump, free when fully ripe; quality good; season 
early August; quite productive. 

Hynes (Surprise).—Trees fairly strong, roundish with somewhat drooping 
branches. Fruit medium size, roundish; apex sunken; suture a mere line one-half 
around; cavity medium size and depth; color creamy white, mottled, washed and 
faintly striped with red and a medium amount of bloom; flesh very juicy, tender, 
creamy white, sprightly, vinous, pleasant; pit semi-cling; quality good; season early 
August. The trees seem quite productive. 

Hyslop.—Trees fairly strong, upright with drooping branches. Fruit medium to 
large, roundish with a rather narrow and deep cavity; apex fairly prominent; suture 
indistinct except near the apex; color light creamy white, striped or mottled with 
bright red in the sun and with a very thin bloom; flesh juicy, light cream-white to 
the pit, firm and with a mild and pleasant fiavor; pit medium size, rather plump, 
oval, pointed, cling; quality fair; season early October. 

Infant Wonder.—Trees fairly strong, spreading. Fruit medium to large, roundish 
ovate; cavity narrow, deep; apex a slight interruption in the suture, which is rather 
indistinct; color creamy white with a slight blush and a thin bloom; flesh juicy, rich 
ereamy-white, much reddened at the pit, tender, vinous, with a slight bitterness; 
pit rather large, oval pointed, free; quality good; season last of August; glands 
globose; flowers small; fairly productive. 

Iron Mountain.—Trees fairly strong, upright. Fruit quite large, oval, slightly 
compressed near the suture; cavity broad, shallow; suture distinct, one-half around, 
with an enlargement at one side; apex an abrupt prominence at the end of the 
suture; color creamy-white, with a medium amount of bloom; flesh juicy, greenish 
white to the pit, mildly vinous and quite pleasant for so late a variety; flowers 
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small; glands reniform; foliage crimped, slightly folded and waved; quality fair; 
season early October. Rather late for this section. 

Jacques Late.—Trees fairly strong, roundish, upright. Fruit medium to large, 
roundish, slightly ovate; cavity broad, shallow; suture slight, two-thirds around; 
apex very small; color creamy-white with a light red blush and thin bloom; 
tfesh moderately juicy, creamy-white, red at pit, tender, rather acid, slightly bitter; 
pit plump, roundish, oval, pointed, free; quality good; season last of September; 
foliage large, crimped; glands globose; flowers small. 

Jersey Yellow.—Trees quite strong, spreading. Fruit medium size, roundish oval, 
enlarged at one side of suture; cavity narrow, deep; apex fairly distinct; suture 
well marked more than one-half around; color clear yellow, slightly blushed, with 
an abundance of bloom; flesh moderately juicy, yellow, red at pit, quite tender, 
mild, with a slightly bitter flavor; pit medium size, rather plump, free; quality fair; 
season early October; flowers small; glands reniform. 

Jones.—Trees quite strong, roundish upright. Fruit rather large, inclined to 
ovate; cavity rather deep; apex prominent; suture distinct, two-thirds around; color 
yellow, with a cheek mottled with dark red and with a medium amount of bloom; 
flesh juicy, yellow, red at pit, tender, vinous; pit long, oval, nearly free; quality fair 
to good; season middle of September; foliage much crimped; glands globose; flowers 
small. 

June Rose.—Trees quite strong with roundish upright heads. Fruit rather large, 
roundish ovate; cavity medium; apex prominent: suture well marked one-half 
around; color pale creamy-white with a bright red cheek and thin bloom; flesh very 
juicy, whitish, slightly red at pit, tender, vinous, high flavor; pit medium size, oval, 
free; quality quite good; season last of August; foliage slightly crimped; glands 
globose; flowers small. A large and handsome white peach, which has generally 
been quite productive. 

Juno.—Trees fairly strong. Fruit large, roundish, occasionally compressed at 
suture; apex prominent; cavity small, deep; suture a mere line more than one-half 
around; color clear yellow washed with red and with a considerable bloom; flesh 
moderately juicy, yellow, slightly red at pit, rather firm, mild, quite rich and 
pleasant; pit cling; quality good; season early October. - 

Kalamazoo.—Trees fairly vigorous, roundish with slightly drooping branches. 
Fruit medium to large, often slightly compressed at suture; apex well marked but 
not prominent; cavity medium; suture slight, but extending more than one-half 
around; color yellow, slightly washed and striped with red in the sun and with a 
thin bloom; flesh juicy, yellow, slightly reddened at pit, tender, vinous, sprightly, 
rather rich; pit rather large, oval, pointed, plump, free; quality quite good; season 
middle of September; foliage slightly crimped; glands reniform; flowers small. The 
trees are generally quite hardy and productive and it is one of the most valuable 
varieties of its season. 

Kallola—Trees fairly strong, roundish upright. Fruit medium to large, roundish 
oval; cavity medium, rather deep; apex slightly sunken; suture distinct at apex; 
color creamy-white with a thin bloom; flesh very juicy, faint creamy-white, red at 
pit, very tender and with a vinous, slightly bitter flavor; foliage crimped and 
slightly waved; glands reniform; flowers large; quality fair; season middle of Sep- 
tember; fairly productive. 

LaFleur.—Trees fairly strong, roundish upright. Fruit medium size, oval; cavity 
narrow; apex distinct; suture well marked more than one-half around; color yellow, 
nearly covered with dark red and with red stripes; bloom quite dense; flesh juicy, 
pale yellow, tender and with a mild, vinous flavor; pit small, oval, pointed, free; 
quality fair; season late September; flowers large; glands reniform; foliage slightly 
crimped, folded and waved. 

Late Barnard.—Trees quite strong, roundish upright with drooping branches. 
Fruit medium to large, roundish oval; cavity narrow, rather deep; suture distinct 
more than one-half around; apex prominent; color yellow with a dark red cheek and 
a moderate amount of bioom; flesh fairly juicy, bright yellow, red at pit, firm, sweet, 
rich and pleasant; pit large, plump, pointed, free; quality quite good; season middle 
of September. The trees are fairly productive and the fruit is often slightly com- 
pressed at one side near the suture. 

Late White.—Trees fairly vigorous, drooping. Fruit medium to large, roundish 
oval, slightly compressed near the suture; cavity small, shallow; apex prominent; 
suture well marked one-half around; color creamy-white, bright red in the sun 
and with a thin bloom; flesh moderately juicy, pale creamy-white, red at pit, tender 
and with a sprightly, vinous flavor; pit large, plump, roundish, oval, pointed, free; 
quality good; season last of September; quite productive. 
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Lemon Free.—Trees quite strong, roundish. Fruit large, round, remotely ovate; 
cavity open rather deep; apex generally well marked; suture indistinct one-half 
around, with the flesh at one side enlarged; color light yellow, with a greenish 
white tinge, and with a thick bloom; flesh pale yellow to the pit; somewhat lacking 
in juice, tender and with a vinous flavor; pit oval, pointed, free; quality fair. 
Season early October, fairly productive. Flowers large, glands reniform, foliage 
slightly crimped, folded and waved. Valuable for canning. 

Lewis.—Trees fairly strong with rather slender branches. Fruit medium to 
large, round, compressed at suture; cavity medium size; suture distinct one-half 
around; apex a slight depression; color creamy-white, overspread mottled and 
specked with light and dark red and with a thin bloom; flesh juicy, creamy-white, 
slightly red at pit, tender, vinous, sprightly and pleasant; pit medium size, plump, 
pointed, free; foliage large; glands reniform; flowers large; quality good; season 
middle of August. Trees quite hardy and productive and the fruit when thinned 
is of good size. A valuable market variety. 

Longhurst.—Trees quite strong with a roundish head. Fruit medium to large 
oval, enlarged at one side of the suture; cavity rather broad; suture indistinct; apex 
very prominent; color yellow with a slight red blush and a medium amount of 
bloom; flesh moderately juicy, yellow, red at pit, tender, fibrous, and with a vinous, 
sprightly and rather rich flavor; pit oval, pointed, free; flowers large; glands globose; 
quality good; season last of September; quite productive. 

Lorentz.—Trees very strong, spreading. Fruit medium size, roundish, enlarged 
at one side of the suture; cavity narrow, deep; apex sunken; suture slight more than 
one-half around; color yellow, slightly blushed and with a moderate amount of 
bloom; flesh fairly juicy, yellow, red at pit, tender, mild, vinous and pleasant; pit 
medium size, rather plump, free; glands reniform; quality good; season early 
October. 

Lovell.—_Trees fairly vigorous, drooping. Fruit medium size, roundish, com- 
pressed; cavity narrow, deep; suture distinct, two-thirds around; apex a slight 
interruption of the suture; color bright yellow with a faint marbled blush and thin 
bloom; flesh juicy, yellow to the pit, tender and with a vinous flavor; pit small, 
roundish oval, free; foliage crimped; glands globose; flowers small; quality quite 
good; season middle to last of September; fairly productive. 

Lovett White——Trees moderately strong, roundish, upright. Fruit large, round- 
ish; cavity narrow, shallow; suture distinct more than one-half around; apex quite 
prominent; color creamy white, with considerable bloom; flesh quite juicy, pale 
creamy white to the pit, tender, sprightly and rather rich; pit free; foliage crimped; 
glands reniform; flowers small; quality quite good; season middle to last of Sep- 
tember. The trees seem quite productive and it is a valuable white peach for 
canning purposes. 

Magdala.—Trees quite strong, roundish upright with drooping branches. Fruit 
medium size, roundish; cavity rather small; suture distinct; apex rather prominent; 
color creamy white, with a bright crimson blush and very thin bloom; flesh very 
juicy, creamy white, slightly red at pit, exceedingly tender and with a vinous rich 
flavor; pit small, oval, very plump, free; foliage crimped; glands reniform; flowers 
small; quality quite good; season last of August and first of September. The trees 
are moderately productive and although of little value for market, it is a promising 
dessert variety. 

Mammoth Heath.—Trees of rather weak growth, spreading. Fruit medium size, 
roundish, cavity narrow, deep; apex distinct; suture a mere line except at apex; 
color clear yellow with a thin bloom; flesh juicy, yellow, firm, very mild; pit round- 
ish oval, rather plump, cling; foliage slightly crimped and waved; flowers large; 
glands reniform; quality fair; season last of September; quite productive. The trees 
may perhaps be untrue to name. 

Marshall._Trees fairly vigorous, roundish, upright. Fruit medium to large, 
roundish, slightly oblong; cavity narrow and deep; apex a mere point in the suture, 
which is usually distinct two-thirds around; color pale yellow, slightly mottled 
with red and with a thin bloom; flesh moderately juicy, yellow, much reddened 
at pit, rather firm and with a flavor slightly inclined to acid; pit free; foliage nearly 
smooth; glands reniform; flowers small or medium; quality good; season last of 
September; quite productive and a promising late yellow variety. 

McCollister.—Trees fairly strong, upright. Fruit quite large, varying from oval 
to roundish ovate; cavity rather broad and deep; suture of medium depth, extending 
one-half around; apex very prominent; color yellow with a dark red cheek and an 
abundance of bloom; flesh moderately juicy, yellow, red at pit, fairly tender and 
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With a sprightty, vinous favor, pit large. 1iong, plump and free; follage sligntly 
crimped; glands reniform; flowers small; quality good; season last of September; 
fairly productive. The size apd handsome appearance of the fruit makes it a desir- 
able sort for late market. 

McKevitt.—Trees quite strong, roundish, upright. Fruit quite large, roundish, 
oval; cavity narrow and deep; apex prominent; suture a line extending rather more 
than one-half around; color creamy white, with a cheek marbled with bright red, 
and a thin bloom; flesh moderately juicy, pale creamy white, faintly reddened at 
the pit; firm and mild; pit long, oval pointed, cling; foliage; glands globose; flowers 
small; quality fair; season last of September. 

Milhizer.—Trees rather strong, upright. Fruit medium size, roundish; cavity 
narrow, deep; apex a point in the suture which is very indistinct except near the 
apex; color white with a slight tinge of red, and with a medium amount of bloom; 
flesh moderately juicy, white to the pit, tender and vinous; pit oval, pointed, free; 
flowers small; glands globose; quality good; season early October. 

Minnie.—Trees quite strong, drooping. Fruit large, roundish; cavity broad and 
shallow; apex a mere point; suture distinct one-half around; color creamy white 
with a dappled red cheek; flesh very juicy, creamy white, red at the pit, moderately 
firm, vinous and pleasant; pit rather large, free; foliage crimped; glands reniform; 
flowers small; quality good; season last of August; quite productive. 

Mountain Rose.—Trees fairly strong, spreading. Fruit large, roundish, tapering 
slightly towards the apex and slightly compressed next to the suture; cavity deep; 
abrupt; suture moderate, two-thirds around; apex a point in, the suture; color 
creamy white, blushed and sprinkled with light red spots; flesh very juicy, creamy 
white, reddened at the pit, tender, melting and with a mild, vinous flavor; pit large, 
plump, free; quality quite good; season middle to last of August. Although not 
especially valuable for market, its high quality makes it a valuable kind for home 
use. 

Moore.—Trees quite strong, upright. Iruit medium to large, round, slightly ovate 
with a broad cavity; suture only distinct near the apex, which is rather prominent; 
color pale creamy white with a bright blush and an abundance of bloom; fiesh 
juicy, white, red at pit, tender, sprightly excellent; pit rather small, oval, pointed, 
free; quality good; season middle of September. 

Morris County—Trees fairly strong, spreading. Fruit medium size, roundish; 
cavity medium; suture a line except at the apex; apex fairly prominent; color 
creamy white with a slight red cheek and a fair amount of bloom; flesh moderately 
juicy, creamy white, slightly red at the pit, tender and with a mild, slightly bitter 
flavor; pit oval, pointed, free; foliage nearly smooth, slightly waved; glards 
reniform; flowers small; quality fair; season middle of September. 

Morris White.—Trees quite strong, roundish upright. Fruit quite large, roundish; 
eavity medium depth; suture slight; apex medium; color creamy white, occasionally 
blushed; flesh juicy, white to the pit, tender, vinous, rich and excellent; pit medium 
size, oval, plump, free; glands reniform; flowers small; quality quite good; season 
early September. Generally fairly productive and a valuable white canning peach. 

Muir.—Trees quite strong, roundish upright. Fruit quite large, roundish, oval, 
slightly compressed; cavity broad and rather deep; suture distinct, one-half around; 
apex generally prominent; color yellow with a slight red cheek, splashed and striped 
with dark red; flesh very juicy, yellow, much reddened at the pit, tender, vinous and 
sprightly; pit very large, roundish, oval, plump; foliage crimped; glands reniform; 
flowers small; quality good; season middle of September. Generally quite pro- 
ductive and a promising variety. 

Murat.—Trees fairly strong, spreading. Fruit quite large, roundish, inclining 
to oval and slightly compressed; cavity narrow, moderately deep; apex a mere 
point in the suture, which is scarcely perceptible except at that point; color light 
yellow washed with red and with a fair amount of bloom; flesh moderately juicy, 
yellow, red at pit, rather coarse and with a mild, slightly acid and bitter flavor: 
pit very large, plump, pointed, free; glands reniform; flowers small; quality rather 
poor; season early October; fairly productive. 

Mystery.—Trees moderately vigorous. Fruit large, roundish, compressed; cavity 
narrow and deep; suture indistinct; apex depressed; color dark yellow, with a very 
dark red cheek and with red spots; flesh juicy, yellow, red at pit, rather coarse 
but tender and with a pleasant, vinous, rich flavor; pit free; quality good; season 
last of August. <A fairly productive and promising variety. 

Need.—Tree moderately strong, round, upright. Fruit medium size, roundish, 
slightly ovate; cavity medium; apex a mere point; suture two-thirds around, not 
deep; flesh yellow, red at pit, very juicy, rather tender, with a mild, vinous flavor, 
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sometimes slightly bitter; skin yellow, generally with a red cheek and an abundant 
- bloom; quality fair; season last of August. 

Neil (Marshal).—Tree moderately vigorous, drooping, with the foliage slightly 
crimped. Fruit medium size, roundish, irregular; cavity rather narrow and deep; 
apex slighiy sunken; suture distinct only at the apex; color yellow, with a light 
marbling of red and a thin bloom; flesh moderately juicy, yellow, tender, mild and 
pleasant; pit medium size, oval roundish, free; quality fair; season early October; 
flowers large; glands reniform. The trees as yet seem somewhat lacking in pro- 
ductiveness. 

Newington (Free).—Tree fairly strong, roundish upright. Fruit medium to large, 
roundish; cavity medium size; apex slightly elevateu; suture distinct only at the 
apex; color creamy-white with a dark red blush and a thin bloom; flesh moderately 
juicy, white, slightly red at pit, very tender and with a vinous and pleasant flavor; 
pit roundish, oval, plump, free; quality good; season last of September; flowers 
small; glands reniform; foliage crimped, nearly flat. 

New Prolific.—Tree very vigorous, roundish upright. Fruit large, roundish, 
slightly oval; cavity narrow, deep; apex generally well marked; suture deep, more 
than one-half around; color yellow, with a slight dull red cheek and a moderate 
amount of bloom; flesh juicy, yellow, with a very small amount of red at pit; 
texture firm: flavor delicate, sprightly, vinous; pit free; quality quite good; season 
early September. Although quite young the trees seem very productive, and, as the 
fruit is of good size, handsome appearance and excellent flavor, it is a promising 
variety either for home use or market. 

Normand.—Tree quite strong, upright, foliage slightly waved, but nearly smooth. 
Fruit medium size, roundish varying to oval; cavity narrow, deep; apex a slight 
projection; suture shallow more than one-half around; color creamy-white, with a 
thin bloom; flesh creamy-white to the pit, firm, quicy juicy and with a mild flavor; 
pit slightly adherent; quality fair; season early October. 

Oldmixon (Free).—Tree quite vigorous, spreading. Fruit medium to large, round- 
ish; cavity narrow; suture slight; apex not marked; color creamy-white, generally 
marbled with red, and with a thin bloom; flesh juicy, creamy-white, red at pit, 
tender with a sprightly, vinous flavor; pit oval, pointed, plump, free; flowers small; 
glands globose; quality quite good; season middle ot September. One of the best 
of the old varieties, but as it ripens at the same time as several yellow sorts it has 
been generally discarded as a market sort. 

Oriole.—Tree spreading, drooping, quite strong. Fruit medium size, oval, with 
one side enlarged; cavity broad and deep; suture slight, more than one-half around; 
apex a slight enlargement in the suture; color pale yellow with thin bloom; flesh 
very juicy, pale yellow, with a small amount of red at pit; tender, quite vinous; 
pit large, plump, oval, cling; only moderately productive; quality fair; season middle 
of September. 

Ostrander.—Tree moderately strong, roundish, upright. Fruit medium size, round- 
ish, remotely conical; cavity medium size; suture distinct, more than one-half 
round; apex slight; color yellow, with a dark red cheek; flesh tender, juicy, yellow, 
red at pit, rather fibrous and slightly bitter, especially near pit, which is oval, 
pointed, piump, free; foliage large; glands globose; flowers small; quality fair; 
season last of August. 

Pallas.—Tree fairly strong, upright, spreading. Fruit medium size, roundish oval; 
apex very prominent; suture distinct, one-half around; color greenish, blushed with 
dull red, and with a medium amount of bloom; flesh very juicy, creamy white, red 
at pit, quite tender, sweet and pleasant except for a silght bitterness at pit, which 
is large, oval, plump, free; quality fair to good; season early September; fairly pro- 
ductive, 

Palmerston.—Tree quite strong, roundish upright with a slightly crimped foliage. 
Fruit large, roundish; cavity broad, deep; apex very slight; suture one-half around 
and quite distinct near the apex; color yellowish-white, with a slight red marbling; 
flesh juicy, creamy white, red at pit; firm and mild; pit large, oval, plump, pointed, 
cling; quality good; season last of September; glands globose; flowers small; fairly 
productive. 

Pansy.—Trees fairly strong, spreading. Fruit medium to large, roundish; cavity 
small, deep; suture shallow, more than one-half around; apex slight; color yellow, 
with a brilliant red cheek and a slight bloom; flesh moderately juicy, yellow to pit, 
rather coarse, and with a sub-acid flavor; pit very large, plump, free; quality fair 
to good; season middle of August. A rather shy bearer. 

Pearl.—Tree quite vigorous, roundish, with drooping branches. Fruit large, round- 
ish ovate, with one side enlarged; cavity rather broad and deep; apex distinct; 


suture well marked for one-half around; color creamy-white, with a bright red 
blush and a medium amount of bloom; flesh juicy, white, very red at pit, tender, and 
with a high, pleasant flavor; pit large, oval, pointed, plump, free; quality quite 
good; season middle of September. Generally quite productive; foliage very slightly 
crimped; glands globose; flowers small. A handsome and productive variety. 

Peninsula.—Tree quite strong, upright, somewhat spreading. Fruit large, round- 
ish, inclining to oval; cavity narrow, deep; apex sunken; suture shallow, more than 
one-half around; color yellow, washed with red and with a moderate amount of 
bloom; flesh very juicy, yellow, red at pit, moderately firm and with a sprightly, 
vinous flavor; pit rather small, plump, pointed, free; flowers small; quality good; 
season middle of September. Apparently lacking in productiveness. 

Pickett.—Tree quite strong, roundish upright. Fruit medium size, roundish, 
slightly inclined to ovate; cavity narrow, deep; apex a slight elevation in the suture, 
which is slight and more than one-half around; color yellow, with a red cheek in 
exposed specimens; flesh juicy, yellow, red at pit, firm and with a mild, sprightly 
flavor; pit large, plump, oval, cling; quality fair; season last of September; foliage 
nearly smooth; glands reniform; flowers small. 

Pratt—Tree moderately vigorous, very spreading, with waved and crimped 
foliage. Fruit medium size, roundish, compressed; cavity very narrow, moderately 
deep; suture quite distinct; apex small; color yellow, with a red cheek and a con- 
siderable amount of bloom; flesh moderately juicy, yellow, red at pit, tender, and 
with a mild, rich flavor; pit quite large, free; quality good; season last of August. 
A fairly productive variety. 

Prince (Rare-ripe).—Tree quite vigorous, roundish upright. Fruit medium to large, 
roundish, slightly ovate; cavity broad, shallow; apex quite indistinct; suture slight, 
more than one-half around; color creamy-white, blushed with red and with a thin 
bloom; flesh juicy, white, slightly red at pit, tender and with a vinous, mild, pleasant 
flavor; pit long, oval, pointed, plump, free; quality quite good; season middle of 
September; foliage crimped, folded; glands globose; flowers small. A fairly pro- 
ductive variety that is valuable for home use. 

Princess.—Tree quite strong, roundish, upright. Fruit medium to large, roundish; 
cavity rather broad, deep; apex slight; suture indistinct; color pale creamy-white, 
with a slight bloom; flesh very juicy, whitish, faintly marked with red at pit, tender 
and with a delicate, mild, vinous flavor; pit plump, pointed, free; flowers large; 
glands globose; quality quite good; season last of September. 

Prize.—Tree fairly vigorous, with a round head. Fruit large, roundish; cavity 
broad; suture slight; apex a mere point; color yellow, more or less blushed and with 
a thin bloom; fiesh very juicy, yellow, red at pit, very tender, with a vinous, 
sprightly flavor: pit oval, pointed, free; foliage crimped, waved; glands globose; 
flowers small or medium; quality good; season middle to last of September. The 
size, color and handsome appearance of the fruit with the productiveness of the tree 
make it a valuable sort, especially for home use and local market. 

Red Cheek.—Tree fairly vigorous, with a roundish upright head. Fruit medium 
size, roundish, slightly ovate; cavity rather narrow; suture slight and with a swell- 
ing on one side; apex prominent; color yellow, with a bright red cheek and a thin 
bloom: flesh juicy, yellow, red at pit, tender and with a mild vinous flavor; pit 
rather large, oval, pointed, plump, free; foliage crimped; glands globose; flowers 
small; quality good; season last of September; moderately productive. 

Red Seedling.—Tree fairly vigorous, spreading. Fruit medium size, roundish; 
cavity broad, rather deep; suture distinct, one-half around; apex distinct; color 
creamy-white with a bright red blush and a medium amount of bloom; flesh tender, 
creamy white, moderately firm, and with a mild, vinous, very pleasant flavor; pit 
small, oval, pointed, nearly free; foliage siightly crimped; glands globose; flowers 
large; quality good; season middle to last of August. 

Reid.—Tree moderately strong, with spreading, slightly drooping branches. Fruit 
large, roundish ovate, tapering toward apex, which is quite prominent; cavity mar- 
row, deep; suture distinct, more than one-half around; color yellow, with a bright 
red cheek and a thin bloom; flesh very juicy, yellow, slightly marked with red at 
pit, tender, vinous, pleasant; pit large, plump, pointed, free; foliage large, crimped; 
glands globose; flowers small; quality quite good; season last of August. A fairly 
productive and promising variety. 

Reeves.—Tree moderately vigorous, upright. Fruit medium to large, roundish and 
remotely ovate; cavity broad, deep; apex a slight prominence; suture indistinct; 
color yellow, with a dark red cheek and thin bloom; flesh juicy, yellow, red at pit; 
tender with a mild, vinous flavor; pit roundish ovate, pointed, plump, free; foliage 
crimped; flowers small; glands globose; quality good; season middle of September. 
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Although a handsome variety the trees have in some seasons shown a lack of pro- 
ductiveness. 

Ringold.—_Tree moderately strong, roundish upright. Fruit medium to large, 
roundish, slightly ovate; cavity rather narrow, deep; apex prominent; suture more 
than one-half around, with the peach enlarged at one side; color creamy white, with 
a medium amount of bloom; flesh very juicy, white to the pit, very tender and with 
a vich, sprightly flavor; pit rather large, oval, pointed, cling; foliage crimped, 
waved; quality good; season early October. <A fairly productive variety. 

River Bank.—Tree moderately strong, round. t'ruit medium to large, round; 
eavity broad; suture more than one-half around; apex a mere point in the suture; 
color greenish-yellow, with a dark red cheek, and with a thin bloom; flesh tender, 
very juicy, greenish or yellowish white, fine grained, mild; pit semi-cling; quality 
good; season last of July; quite productive. 

Rivers.—Tree quite vigorous, spreading, drooping. Fruit large, round oval, slight- 
ly compressed; cavity medium size; apex a mere point in the suture, which extends 
two-thirds around; color creamy-white, occasionally with a slight pink blush and a 
thin bloom; fiesh tender, very juicy, creamy white, fine grained, and with a sprightly 
pleasant, vinous flavor; pit nearly free; quality good;.season early August. Gen- 
erally hardy and quite productive. A valuable sort for home use. 

Roser.—Tree moderately strong, roundish upright. Fruit medium size, roundish, 
tending to ovate; cavity narrow, deep; apex somewhat prominent; suture indistinct 
except near the apex; color creamy white with a plentiful bloom; flesh juicy, white 
to the pit, tender, with a sprightly flavor; pit long, plump, oval, pointed, free; 
foliage nearly smooth; glands reniform; flowers large; quality rather poor; season 
early October. 

Roseville—Three quite strong, roundish, drooping. Fruit large to very large, 
roundish oval; cavity narrow, moderately deep; suture slight, more than one-half 
around; apex a mere point in the suture; color creamy white with a thin bloom; 
flesh juicy, creamy white, red at the pit, firm, vinous, rich; pit large, nearly round, 
very plump, pointed, cling; foliage folded, crimped and waved; glands globose; 
flowers large; quality good; season last of September. Generally quite productive 
and one of the most valuable of the late cling varieties. 

R. S. Stevens.—Tree moderately strong with dense, round heads. Fruit medium 
size, roundish, compressed; cavity narrow, moderately deep; suture distinct, more 
than one-half around; apex a mere point; color yellow with a dark red cheek, and 
an abundance of bloom; flesh juicy, deep yellow, quite red at the pit, tender, very 
mild, vinous; pit very small, nearly round, plump; glands reniform; flowers small; 
quality good; season early September. A hardy and fairly productive variety, but 
the fruit is rather small for market purposes. 

Salway.—Tree quite strong, somewhat spreading, with large, slightly crimped 
foliage. Fruit large, roundish, slightly oval with one side usually enlarged; cavity 
medium; suture slight, more than one-half around; apex generally prominent; color 
yellow, with a red blush in the sun and a medium amount of bloom; flesh moderately 
juicy, yellow, red at pit, moderately tender and with a pleasant, vinous flavor; pit 
free; glands reniform; flowers small or medium; quality good; season middle of 
October. Generally quite productive. The fruit ripens rather late for most sections 
of the State, but as it can be picked while still quite green and ripened off the trees, 
- it has been found valuable in some sections. 

Scott._Tree moderately strong, roundish upright. Fruit large, roundish, tapering 
toward the apex; cavity medium size; suture generally indistinct except Near apex, 
which is usually not very prominent; color yellow with a red cheek and thin bloom; 
flesh juicy, yellow, red at pit. tender, nearly sweet, but not rich; pit roundish oval, 
plump, free; foliage slightly crimped; glands globose; flowers small; quality quite 
good; season late September; fairly productive. 

Sener.—Tree fairly strong, upright. Fruit quite large, nearly round, but some- 
times obscurely ovate; cavity rather narrow, deep; suture very slight, more than 
one-half around; apex generally prominent; color yellow, blushed and marbled witb 
red and with a moderate amount of bloom; flesh very juicy, yellow, red at pit, quite 
tender, and of a mild, vinous flavor; pit large, oval, plump, free; foliage slightly 
crimped, folded; season middle of September. Although the fruit is large and hand- 
some the trees are generally unproductive. , 

Shipley.—Tree fairly vigorous, roundish upright. Fruit medium to large, roundish, 
ovate, compressed; cavity large and deep; suture distinct only near the apex, which 
is usually prominent; color pale yellow, with a red cheek and thin bloom; flesh 
juicy, yellow, tender, and with a sprightly, vinous flavor; pit free, rather large, oval, 
plump; foliage crimped and waved; quality fair; season middle of September. 


Smock.—Tree fairly vigorous, moderately upright, foliage slightly crimped and 
waved. Fruit large, roundish, slightly ovate; cavity rather narrow and deep; suture 
distinct only near the apex, which is a slight elevation; color yellow with a slight 
blush where exposed and with a dense bloom; flesh moderately juicy, yellow, red at 
pit, rather tender, mild and sprightly; quality good; season last of September. Gen- 
erally quite productive. e 

Sneed.—Tree fairly strong, with rather slender branches. Fruit small to medium, 
roundish, slightly ovate; cavity narrow and deep; suture distinct, more than one- 
half around; apex a mere point in a depression; color creamy white, washed and 
mottled with bright red, and with a very slight bloom; flesh quite juicy, creamy 
white, tender, mild, vinous anu pleasant; pit long, oval, nearly free; quality fair to 
good; season last of July. A promising early variety. 

Snow.—Tree fairly strong with a round head and drooping branches. Fruit 
medium size, roundish, oval, compressed; cavity medium; suture two-thirds around; 
apex a slight elevation in the suture; color yellow, with a dull red cheek and slight 
dapplings of red and a considerable bloom; flesh moderately juicy, yellow, very red 
at pit, tender, sweet, occasionally with a slight bitter taste; pit large, plump, free; 
quality fair to good; season early September; fairly productive; foliage crimped; 
glands obscurely uniform; flowers small. 

Southern (Early).—Trees fairly strong, very spreading. Fruit medium size, round- 
ish, compressed at suture; cavity medium size, deep, abrupt; suture well marked, 
more than one-half around; apex a point in adepression; color yellow, nearly covered 
with dark red, and with an abundance of bloom; flesh yellow, red at pit, moderately 
firm, and with a pleasant, rich and sprighily flavor; pit nearly round, very plump, 
free; quality quite good; season last of August; fairly productive. A handsome 
yellow variety and one that is fairly promising for its season. 

Spottswood.—Tree quite strong, but with spreading head and drooping branches. 
Fruit medium to large, roundish, inclining to oval; cavity broad; suture slightly 
marked more than one-half around; apex indistinct; color pale creamy white; flesh 
very juicy, whitish, red at pit; quite tender and with a vinous, mild, pleasant flavor; 
pit oval, pointed, plump, free; quality good; season middle of September; flowers 
large; glands reniform. The trees are quite young, but seem to be early bearers and 
moderately productive. 

Stark Heath.—Trees fairly strong, roundish, upright. Fruit medium size, round- 
ish, slightly oval; cavity narrow, deep; apex very prominent; suture well marked, 
more than one-half around, and quite distinct near the apex; color creamy white, 
considerably blushed when fully ripe and with a moderate amount of bloom; flesi 
fairly juicy, creamy white to the pit; firm and with a mild, sprightly and vinous 
flavor, but slightly bitter at pit, which is oval, pointed, cling; glands reniform; 
flowers small; foliage slightly crimped and waved; quality fair; season early Octo- 
ber. The trees seem hardy and quite productive, but the trees seem late for this 
latitude. This variety greatly resembles Health Cling. 

Steadley.—Trees quite strong, with a roundish, upright head. Fruit medium size, 
round, inclining to ovate; cavity narrow, of medium depth; suture slight but extend- 
ing more than one-half around; apex a mere point; color creamy white, washed with 
pink, and with a thin bloom; flesh very juicy, white to the pit, tender and of very 
mild but sprightly flavor; pit rather small, oval, pointed, free; foliage nearly smooth; 
glands reniform; flowers small; quality quite good; season middle of September; . 
fairly productive. 

Stevens Late.—Trees fairly strong, somewhat drooping; foliage nearly smooth. 
Fruit medium size, roundish; cavity rather narrow, deep; suture slight, often quite 

- indistinct, one-half around; apex slightly elevated; color creamy white, with a bright 
mottled blush, and a very thin bloom; flesh moderately juicy, pale creamy white, 
with little red at pit, tender and with a sprightly, vinous flavor; pit roundish, oval. 
pointed, free; glands reniform; flowers smail; quality good; season early October; 
fairly productive. 

Stevens Rareripe.—Trees quite strong, upright, but with drooping branches. 
Fruit medium to large, roundish ovate; cavity narrow, rather deep; suture slight, 
more than one-half around; color creamy white, with a dark red cheek, and a 
medium amount of bloom; flesh very juicy, creamy white, slightly red at pit, tender, 
vinous and sprightly; pit large, oval, pointed, free; foliage crimped and slightly 
waved; glands reniform; flowers small; quality very good. Season middle to last 
of September. The trees are fairly productive, and it is a valuable late variety. 

Strong (Mammoth).—Trees quite vigorous with a round head. Fruit medium to 
large, roundish, remotely ovate; cavity narrow, deep; suture slight, more than one- 
half around; apex scarcely perceptible; color creamy white, with a slight red cheek, 
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mottled and faintly striped with dark red and with a thin bloom; flesh moderately 
juicy, white. red at pit, tender, mild, vinous and pleasant; pit oval, pointed, plump, 
free; quality good. Season middle of September; quite productive. 

Stump (The World).—Trees quite strong, roundish upright with drooping branches. 
Fruit medium to large, roundish, a little oblong ovate; cavity rather wide, deep; 
suture shallow, rather more than one-half around; apex prominent; color creamy 
white, with a bright red cheek, and an abundance of bloom; flesh juicy, white, 
slightly red at pit, moderately firm, high flavored, pleasant; pit oval, plump, free; 
glands globose; flowers small; quality good. Season middle to last of August. 

Summer Snow.—Trees quite strong, roundish, somewhat drooping. Fruit medium 
size, roundish, compressed towards the suture, which is indistinct one-half around; 
cavity narrow, deep; apex quite prominent; color white with a thin bloom; flesh 
juicy, creamy white to the pit, firm rather rich, nearly sweet; pit large, roundish, 
oval, plump, cling; quality fair; flowers large; glands globose; young wood yellowish 
green. Season last of September. ‘The trees are badly injured by the leaf-curl and, 
although the fruit has some merit where white cling peaches are desired for can- 
ning, it will not ordinarily be profitable. 

Surpasse (Melocoton).—Trees fairly strong, spreading, drooping. Fruit medium 
to large, round, inclining to ovate; cavity narrow, deep; suture indistinct, one-half 
around; apex a mere point at the end of the suture; color yellow, with a bright red 
cheek; flesh juicy, yellow, tender, vinous, sweet, excellent; pit large, plump, nearly 
round, pointed, free; quality quite good. Season last of August; foliage somewhat 
crimped; glands reniform; flowers small. The trees thus far have been but mod- 
erately productive. 

Switzerland.—Trees fairly strong, roundish, upright. Fruit medium to large, 
roundish, tapering slightly towards the apex; cavity medium size; suture very slight; 
apex not marked; color creamy white, with a broad, dark red cheek; flesh very 
juicy, creamy white, tender, mild and vinous; pit medium size, oval, free; quality 
good. Season middle or last of August; foliage crimped; glands globose; flowers 
small; fairly productive. 

Toledo.—Trees quite vigorous, upright, spreading. Fruit large, roundish; cavity 
rather large and deep; suture more than one-half around; apex a mere point in the 
suture; color creamy white, washed, mottled and distinctly striped with red; flesh 
juicy, creamy white, slightly colored at pit, tender and with a sweet, pleasant but 
not rich flavor; pit plump, oval, free; quality good. Season middle or last of August. 
Although the trees are still young they give evidence of being early and abundant 
bearers, and the size. handsome appearance and high quality of the fruit render it 
a valuable sort for market. 

Toquin.—Ffrees quite strong with a roundish head. Fruit medium size, roundish; 
cavity medium; suture slight, one-half around; apex sunken; color yellow, with a 
dull red cheek, and a thin bloom; flesh moderately juicy, yellow, slightly red at pit, 
tender, very mild and nearly sweet; pit very small, roundish oval, plump, pointed, 
free; quality quite good; season middle of September; quite productive. From their 
behavior thus far the trees appear to be early and profuse bearers. Foliage sligthly 
crimped; giands reniform; flowers large. 

Townsend.—Trees quite strong, with a roundish head. Fruit large, roundish, 
flattened at base, compressed; cavity broad and deep; suture distinct only near the 
apex; apex quite prominent; color yellow, more or less blushed and mottled with 
two shades of red, and with a medium amount of bloom; flesh very juicy, yellow, 
red at pit, very tender, and with a mild, vinous, pleasant flavor; pit large, plump, 
oval, pointed, free; foliage crimped; glands globose; flowers small; quality good; 
season last of September; fairly productive. A large and handsome late variety 
which bids fair to be of considerable value. 

Troth.—Trees fairly vigorous, with a round head. Fruit medium size, roundish; 
cavity broad, medium; suture generally’a line less than one-half around; apex a 
mere point; color creamy white, with a bright red cheek; flesh juicy, whitish, very 
red at pit, tender, mild, vinous, but not rich; pit free; glands globose; flowers small, 
or medium in size; quality fair to good; season last of August; fairly productive. 

fuskena.—Trees fairly vigorous, upright. Fruit very large, roundish to roundish 
oval; cavity narrow. deep; suture, a line extending past the apex; apex sometimes 
depressed; color rich yellow with a dark red cheek, and a medium amount of bloom; 
flesh very juicy, yellow, red at pit; mild, vinous, rich and excellent; fairly firm; pit 
large, oval, plump, cling; quality quite good; season last of September; flowers 
small; glands reniform. <A large and handsome late cling, which, if productive, may 
prove of considerable value. j f 

Wales (Princess of).—Trees quite virogous, roundish, with drooping branches. 
Fruit medium to large. roundish, inclining to oval; cavity medium size; suture 


hardly perceptible; apex prominent; color creamy white with a thin bloom, fre- 
quently with a light blush or marbling of red; flesh juicy, white or greenish white, 
tender, vinous, springhtly; pit roundish, oval, pointed, plump, free; foliage crimped; 
glands giobose; flowers large; quality quite good; season middle to last of September; 
quite productive. 

Walker (Var).—Trees moderately strong, roundish, upright. Fruit medium to 
large, roundish oval; cavity medium size; suture slight, but extending one-half 
around; apex usually somewhat elevated; color creamy white with a bright red 
cheek and a thin bloom; flesh juicy, pale creamy white, red at pit, tender, vinous 
and sprightly; pit roundish, oval, pointed, free; foliage slightly crimped; glands 
globose; flowers small; quality quite good; season last of September. 

Washington.—Trees fairly vigorous, upright. Fruit large, roundish. slightly 
ovate; cavity narrow, rather deep; suture scarcely perceptible; color creamy white 
with a red cheek and a medium amount of bloom; flesh moderately juicy, whitish, 
tender, vinous: pit roundish, oval, plump, free; foliage smooth, or very slightly 
crimped; glands globose; flowers small; quality good; season middle of September; 
quite productive. 

Willett.—Trees fairly vigorous, spreading. Fruit medium size, roundish, slightly 
ovate, compressed and enlarged at one side of suture, which is slight, extending 
more than one-half around; cavity medium size, deep, abrupt; apex distinct; color 
yellow, with a bright red blush and an abundant bloom; flesh moderately juicy, 
yellow, red at pit, tender, sweet, rather rich, but somewhat bitter near the pit, 
which is small, oval, pointed, free; flowers large glands reniform; quality fair to 
good; season last of September; moderately productive. 

Williamson (Choice).—Trees moderately strong, upright. Fruit large, roundish, 
slightly ovate and with a rather narrow, deep cavity; suture slight, more than one- 
half around; apex a distinct point in the suture; color yellow with a dark blush on 
exposed specimens and a thin bloom; flesh moderately juicy, yellow, red at pit, 
fairly tender and with a mild, vinous flavor; pit oval, pointed, free; flowers small; 
glands globose: foliage crimped: quality good; season middle to last of September; 
quite productive. A handsome and preductive variety that promises to be valuable 
for market purposes. 

Wonderful.—Trees fairly strong, roundish, upright. Fruit large, roundish-oval, 
with a narrow and deep cavity; suture distinct, more than one-half around; apex a 
mere point in the suture; color yellow with a red blush when exposed, and a fair 
amount of bloom; flesh moderately juicy, yellow, red at the pit, rather tender and 
high flavored; pit large, roundish, oval, free; folinge slightly crimped and waved; 
glands reniform: flowers sma!l; quality fairly good; season last of September. The 
fruit is quite handsome, but the trees are lacking in productiveness. 

Worthen (Jennie).—Trees fairly strong, spreading. Fruit large, roundish, slightly 
ovate; cavity deep and narrow; suture distinct, one-half around; apex prominent; 
color yellow, red where exposed; flesh moderately juicy, yellow, red at pit, tender, 
delicate, sweet and rich; pit large, oval, plump, free; glands reniform; flowers small; 
quality quite good: season last of August. A handsome and profitable variety if it 
proves sufficiently productive. ; 

Yellow Rareripe.—Trees moderately strong, roundish, spreading. Fruit medium 
to large. ovate, compressed; cavity narrow; suture distinct, extending more than 
one-half around; apex a mere point; color yellow with a bright red cheek and a 
medium amount of bloom; fiesh juicy, yellow, red at pit, tender and high flavored; 
pit rather large, plump, fre®; glands globose; flowers small; quality fair; season 
early September; moderately productive. 


PEARS. 


The pear trees were pruned in the early spring, heading back the new growth and 
thinning out surplus shoots, and, on the 12th of April, the alternate rows of trees 
were sprayed with copper sulphate solution at the rate of one pound to fifteen gal- 
lons of water. On the 23rd of April the remaining rows were sprayed with Bor- 
deaux mixture. ‘This was done for comparison to determine whether there were 
any increased benefits from the use of Bordeaux mixture as compared with those 
from the solution of copper sulphate, but no difference could be noticed during the 
summer. On the 27th of May, after the fruit had set, the trees were sprayed with 
Bordeaux mixture, containing Paris green at the rate of three ounces in forty gal- 
lons. 'The application was repeated on the 16th of June. As a result of these three 
applications, the work of the slugs and codling moths was almost entirely prevented 
and the fruit and feliage were quite free from leaf blight and scab. Although only 
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a comparatively small proportion of the trees bore fruit, all of the specimens were 
of good size, well colored and quite free from injuries of the insects and fungi. 

Descriptions of Varieties—Angouleme Duchess.—Trees quite vigorous, upright or 
slightly spreading. Fruit very large, oblong, obovate, surface uneven; cavity broad, 
shallow, irregular; stalk seven-eighths inch long, stout, fleshy; basin narrow, shal- 
low, irregular; calyx small, closed; calyx tube roundish conical; color greenish yel- 
low, with many large, russet dots; flesh white. juicy, slightly granular, with a rich, 
mild, vinous flavor and a buttery texture; quality good to very good; season Octo- 
ber and November; quite productive. A valuable variety for home use or market 
purpeses. Generally grown as a dwarf. ; 

Anjou.—Trees quite strong and vigorous, upright at first, becoming somewhat 
spreading as the trees get older. Fruit large, obtuse, pyriform, occasionally varying 
to conical, generally a little flattened on one side; cavity slight; stalk stout, three- 
fourths inch long, inciined, fleshy at insertion; basin broad, shallow, calyx small, 
open, segments reflexed; calyx tube cup-shaped; color greenish or occasionally clear 
light yellow, sprinkled with russet, and often with a brownish red cheek and many 
russet patches and dots; flesh whitish, melting, juicy, with a brisk, vinous and per- 
frmed flavor; core medium size, closed, seeds long, oval; quality quite good; season 
October and November. A shy bearer while young, but if the trees are properly 
headed back, it proves very productive. One of the best varieties for home use or 
market. 

Ansault.—_Trees fairly vigorous, upright. Fruit medium to large, roundish, 
oblate, pyriform; cavity slight; stalk one-half to one inch long, fleshy at base; basin 
narrow, rather deep, irregular; calyx closed or nearly so; calyx tube cup-shaped; 
color yellow, mostly covered with russet and the fruit is generally marked with rus- 
set in spots and patches; flesh white, juicy, tender, buttery, melting, aromatic; core 
closed, seeds oval, plump, numerous; season last of September to first of October; 
quality fair to good and very productive. An early bearing variety which has some 
merits as a market variety. 

Barry, P. Barry.—Trees moderately strong, straggling, spreading. Fruit medium 
size, elongated, pyriform, slightly obtuse; cavity abrupt; stalk one inch long, 
medium size, inclined; basin narrow, shallow, regular; calyx small, open, segments 
short; calyx tube cup-shaped; flavor sweet, vinous, rich; flesh whitish, rather juicy, 
melting, texture firm, fine-grained, quality fair; season December to April; quite 
productive. An awkward, straggling growing tree, but it seems to be quite pro- 
ductive, and the fruit apparently has a value for market purposes. 

Bartlett.—Trees quite vigorous, upright. Fruit large, oblong, obtuse, pyriform: 
cavity slight, three-fourths to one and one-half inches long, stout; basin shallow, ir- 
regular; calyx open, segments short; calyx tube cup-shaped; color yellow, with 
numerous specks and patches of grayish russet, sometimes with a light red cheek; 
young wood often yellowish brown; flesh white, juicy, fine-grained, buttery, tender, 
with a musky aroma that is unpleasant to some persons; quality good; season early 
September; generally quite productive. 

Bloodgood.—Trees quite strong, nearly upright. Fruit small to medium, turbinate, 
inclining to obovate; cavity very small; stalk one inch long, fleshy at insertion, in- 
clined; basin shallow; calyx open, medium, segments short; color yellow, sprinkled 
with russet dots and a net-work of markings, giving it a rusty look on one side; 
flesh creamy white, buttery, melting, sweet, perfumed; quality good; season middle 
of August. A valuable sort for dessert purposes. Growth rather short-jointed, 
with deep, reddish-brown wood. 

Bosce.—Trees fairly vigorous, rather upright. Fruit large to very large, pyriform, 
a little uneven, generally with long neck, which tapers gradually into the stalk; 
eavity none; stalk one and one-half to two inches long, rather slender, curved; basin 
shallow, even; calyx rather large, open, with short, erect segments; calyx tube cup- 
shaped; color dark yellow, nearly covered with patches and dots of cinnamon rus- 
set; skin rather smooth, slightly marked with red in the sun; flesh white, melting, 
very buttery, rich, delicious, and slightly perfumed; quality very good; season early 
October; generally quite productive, but as the trees make a poor growth in the 
nursery, it is desirable to have this variety top-worked. Valuable both for home use 
aud inarket purposes. 

Boussock.—Trees quite strong, upright or slightly spreading. Fruit large, round- 
ish, obovate, with a small, round cavity, and a stalk varying from one-half to one 
and one-half inches in length, stout; basin shallow, slightly ribbed; calyx large, 
open; calyx tube cup-shaped; fiesh creamy white, juicy, buttery, melting, with a 
sweet, aromatic flavor; season September; quality fair to good; generally quite pro- 
ductive, and a valuable variety for local markets. 
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Buffum.—Trees strong growing, very upright. Fruit medium to large, oblong, 
obovate, with one side larger than the other: cavity very slight; stalk stout, three- 
fourths to one inch long; basin of medium size and depth, plaited; calyx small, open, 
segments partially reflexed; calyx tube cup-shaped; color a greenish yellow, 
sprinkled with small. brown dots, and more or less marked with bright red and rus- 
set: flesh creamy white, moderately juicy, tender, buttery, granular, sweet, excel- 
lent; quality fair to good; season October to November. An early bearing, produc- 
tive variety. 

Clapp Favorite—Trees very vigorous, upright. Fruit large, turbinate; basin 
broad, plaited; cavity none; stalk one to one and one-half inches long; quite stout, 
fleshy at insertion; calyx irregular, open; calyx tube funnel-shaped; color yellow, 
with brownish-red check, surface overspread with many brownish-red dots; flesh 
white, juicy, when fully ripe buttery, melting, and with a vinous, sprightly, rich 
flavor; seeds few, long, ovate pointed; season early September; quality fair to good; 
young wood stout, dark brown. Asa rule a productive sort, but the trees are sub- 
ject to the attack of pear blight, and the fruit is inclined to rot at the core when 
ripe. 

Comice.~Trees large, upright. Fruit large, roundish, pyriform, or broad, obtuse, 
pyriform: cavity shallow, often russeted; stalk short, stout, inclined; basin large, 
deep, uneven; calyx small, open; color greenish-yellow, becoming clear yellow at 
maturity. often lightly shaded with crimson and fawn in the sun, and with light 
nettings and patches of russet and numerous russet dots; flesh white, juicy, melting, 
a little buttery, with a fine texture, and sweet, rich, sprightly and aromatic flavor; 
quality good; season October to November; quite productive. 

Dana’s Hovey.—Trees quite strong with upright growth; young wood brownish- 
green. Fruit medium size obovate, obtuse, pyriform; cavity slight, sometimes upon 
an irregular protuberance; stalk one-half to one inch long, moderately stout, curved, 
basin narrow, rather deep, often irregular; calyx rather large, open; color yellow, 
russeted, flesh very juicy, yellowish-white, slightly granular, half melting, with a 
sweet, perfumed and rich flavor; quality very good to best; season October to Janu- 
ary. One of the best winter varities for dessert purposes, owing to its productive- 
ness and high quality, which rivals the Seckel. 

Desportes.—Trees quite vigorous, very upright. Fruit medium size, pyriform, 
tapering towards the stem; basin open, slightly ribbed and russeted; calyx partially 
closed, stout; cavity uneven; stalk three-fourths to one inch long, very stout, in- 
clined; color green, slightly blotched and speckled with russet, with a pale red cheek 
where exposed; flesh creamy white, melting, buttery, sub-acid, not rich; season Au- 
gust; quality fair; quite productive. 

Drouard.—Trees quite strong, of an upright and slightly spreading form. Fruit 
quite large, roundish, obovate, obtuse, somewhat irregular; cavity deep, small, ir- 
regular; stalk three-fourths inch long, rather stout; basin medium, shallow, s:ightly 
irregular; calyx small, partially closed; color yellow, considerably washed, netted 
and specked with russet; flesh creamy white, tender, buttery, and with a sweet, per- 
fumed flavor; qaulity good; season October and November. The young trees as yet 
have been but moderately productive, but if they prove to be free bearers, it will 
probably be a valuable market variety. 

Duhamel (du Monceau).—Trees quite vigorous with an upright growth. Fruit 
medium size, obovate, obtuse, pyriform; cavity very slight; stalk one and one-fourth 
inches long, stout, fleshy at insertion, generally inclined; basin rather narrow, shal- 
low, sometimes slightly corrugated; calyx open or half closed; color yellow, with 
many russet specks and patches of gray or cinnamon russet; quality quite good; 
season October and early November; fairly productive. 

Early Duchess (Duchess Precoce).—Trees fairly vigorous, upright. Fruit large, 
obovate, obtuse, pyriform; cavity narrow, shallow; stalk one inch long, medium, 
oifien inclined, fleshy at insertion and occasionally lipped; basin shallow, abrupt, 
regular, slightly ribbed; calyx small, open, segments erect; color yellow, frequently 
witb a flushed cheek, and with numerous russet specks and with blotches, spots 
and tracings of light cinnamon russet; flesh whitish, very juicy; core compact; tex- 
ture tender, fine grained, buttery, melting; flavor vinous, sprigutly, with a peculiar 
aroma; season October; quality quite good; fairly productive. 

Edmonds.—Trees quite vigorous, upright or slightly spreading. Fruit of medium 
size, obovate, obtuse, pyriform; cavity none; stalk stout, curved, two inches long; 
basin broad, shaliow, corrugated; calyx large, segments crumpled, open; color pale 
greenish-yellow; flesh fine grained, whitish, juicy; flavor sweet, juicy, peculiar; 
texture half melting; quality good; season September and October. As yet some- 
what lacking in productiveness. 
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Elizabeth (Manning).—Trees quite strong, roundish, conical. Fruit medium size, 
roundish, obovate; cavity very slight, lipped; stalk one-half to one inch long, gen- 
erally inclined; basin broad, shallow, regular, slightly corrugated; calyx rather large, 
open; color pale yellow, with a bright red cheek and sometimes flecked with brown- 
ish russet and numerous dark spots; flesh white, juicy, fine grained, buttery; flavor 
sweet, perfumed; quality quite good; quite productive; season last of August; young 
wood dark brown. 2 

Hsperen.—Trees strong, upright, spreading. Fruit medium to large, roundish, ob- 
tuse, pyriform; cavity shallow, slightly plaited; stalk one and one-fourth to one and 
one-half inches long, inclined; basin deep, acute; calyx medium, open, segments up- 
right: color light green, mostly covered with cinnamon russet,in specks and patches, 
and with many russet dots; flesh creamy white, juicy, tender, granular, melting, and 
with a highly vinous flavor; quality good; season October and November; quite pro- 
ductive. 

Fitzwater.—Trees of fair growth, upright. Fruit medium to large, obovate, ob- 
tuse, pyvriform; cavity very slight or none; stalk one-fourth to three-fourths inch 
long, steut, inclined, fleshy at insertion; basin narrow, shallow, slightly abrupt; 
calyx small, open; color yellow, with numerous spots, tracings and blotches of cinna- 
mon russet, especially about the apex; flesb white, very juicy, fine grained, buttery, 
melting; flavor sweet, sprightly and with a pleasant aroma; quality good; season 
October; quite productive. A promising variety for dessert or market purposes. 
Young wood yellowish-brown, foliage rather small, petiole short, leaf slightly cupped 
and waved. 

Flemish (Beauty).—Tree quite vigorous, with an upright head. Fruit quite large, 
obovate, obtuse, pyriform; cavity narrow, round; stalk one to one and one-half inches 
in length, stout, slightly inclined; basin small, round; calyx short, open; color pale 
yellow, mostly covered with marblings and patches of russet and often becoming red- 
dish-brown at maturity on the sunny side; flesh white, juicy, rather fine-grained, 
melting, very saccharine and rich, with a slight musky flavor; quality good; season 
middle of September. A desirable variety for market or home use, except that it is 
subject to blight and when unsprayed it is seriously injured by pear scab and leaf 
blight. 

Frederick Clapp.—Tree quite strong, with an upright head and drooping branches. 
Fruit quite large, roundish, inclining to obovate, sometimes irregular; cavity small, 
shallow, irregular, stalk one inch long, stout, inclined; basin medium, regular; calyx 
small, open, segments erect; color clear yeliow, with a few brown patches; flesh 
whitish yellow, very juicy, fine grained, buttery, melting, and with a highly vinous 
and rich flavor; quality quite good; season the last of September and October. The 
trees seem to be very productive and it is apparently a very valuable variety either 
for home use or market. 

Gakovsk.—Trees upright with spreading, slender shoots. Fruit small to medium, 
pyriform; cavity very slight with a fleshy ring about the stalk which is one and one- 
fourth to one and one-half inches long; basin very shallow, grayish; calyx large, 
open,with upright segments; color greenish-yellow, with indistinct dots; flesh dingy 
white, fine grained, buttery, nearly seedless; core small, nearly closed; flayor mild, 
vinous, but not rich; season early August. Shoots olive colored; foliage rather nar- 
row, Slightly folded and recurved; quality rather poor. It seems to have little to 
commend it when we have other varieties at the same season that excel it in every 
respect. 

Giffard.—Trees moderately strong, upright, with slender branches. Fruit medium 
to large, long, pyriform; cavity none; stalk one-half inch long, stout, inclined, fleshy 
at insertion; basin narrow, smooth, shallow; calyx medium open; segments long, up- 
right; color greenish yellow, with a dull red cheek, thickly sprinkled with red dots; 
skin quite smooth; flesh white, tender, juicy, melting, and with a vinous, perfumed 
flavor: core very small, compact; seeds few, long, oval, pointed; quality quite good; 
season first to the middle of August. One of the best pears of its season. 

Groveland.—Trees fairly vigorous. Fruit lurge, obovate, obtuse, pyriform; cavity 
medium, abrupt, regular; stalk one-half to three-fourths inch long, very stout, in- 
clined; basin narrow, shallow, regular: calyx small, open, segments recurved; color 
greenish-yellow, with a brownish cheek and with most of the surface washed, netted 
and specked with russet; flesh creamy white, juicy, tender, melting, buttery, und 
with asweet perfumed and slightly vinous flavor; core small, open; seeds few, oval, 
pointed; quality good; season middle of October and November. The trees were re- 
ceived from Alabama and if they prove productive, it is likely to become a valuable 
variety. 


Howell.—Trees fairly vigorous, upright. Fruit large, roundish, pyriform; cavity 
usually none; stalk three-fourths to one and one-eighth inches long, sometimes 
lipped; basin rather large, shallow, uneven; calyx open, segments recurved; color 
light yellow, frequetly with a blush in the sun and with the surface thickly sprinkled 
with russet dots and some russet patches; flesh whitish, very juicy, melting, brisk 
and vinous; core closed, seeds few; quality good; season last of September. A 
valuable variety either for home use or market. 

Jones.—Trees quite strong and upright with the young shocts of a dull olive brown. 
Truit medium size, obovate, pyriform; cavity none; stalk medium size, one and one- 
fourth inches long, inclined, fleshy at insertion; basin broad, shallow, uneven; calyx 
open; color yellow, shaded with russet and bright crimson in the sun; flesh white, 
rather coarse, granular, buttery, sugary and with a brisk, vinous flavor; quality fair 
to good; season October. Only moderately productive. 

Keiffer.—Trees very vigorous, upright, with large, dark green glossy foliage. Fruit 
large, roundish oval, narrowing at both ends, usually with largest diameter near the 
center, although in some specimens the form is roundish, inclining to oblong, obtuse, 
pyriform; stalk one-half to three-fourths inch long, moderately stout. setin a medium 
cavity; basin medium, a little uneven; calyx open, segments nearly erect; color deep 
yellow, orange in the sun, and with a red cheek and a few patches, nettings, dots 
and specks of russet; flesh whitish, juicy, and when properly grown and ripened, 
half melting, although it is inclined to be a little coarse, granular and erisp; flavor 
sweet, somewhat spicy and vinous; core slightly open, medium; seeds plump, oval; 
quality fair in sections where the season allows them to develop and when they are 
ripened in the house; season October and November. The trees are early and pro- 
ductive bearers, but in some sections are much troubled with pear blight. 

Kentucky.—Trees very strong and spreading. Fruit medium size, short turbinate, 
inclined to obovate; cavity small, uneven; stalk one inch long, slender, inclined: 
basin narrow and deep; calyx large, open, segments upright; color clear yellow, with 
slight nettings of russet and many brown dots and specks; flesh creamy white, some- 
what lacking in juice, rather coarse and granular, and with a slight, rather mild 
flavor; quality rather poor; season middle of September. This variety seems to have 
little to recommend it. 

Kraus 41.—Trees fairly vigorous, with an upright head and slightly spreading 
branches. Fruit medium size, regular, pyriform; stalk one and one-half inches long, 
much inclined at insertion by a lip in a small cavity; basin broad, medium, plaited; 
calyx medium size, closed, segments moderately long, reflexed; color yellow, with 
numerous green and brown specks; flesh white, somewhat lacking in juice, tender, 
bettery, sweet; core closed; quality rather poor; season last of August. 

Lawrence.—Trees fairly strong, somewhat spreading; young wood dull yellowish- 
brown. Fruit medium to large, obovate, obtuse, pyriform; stalk stout, one to one 
and one-half inches long in a narrow, irregular russeted cavity; calyx small, par- 
tially open, with short, persistent segments in a broad, shallow uneven basin; color 
yellow, with traces and occasional patches of russet and numerous brown dots; 
flesh whitish, juicy, melting, with a sweet and aromatic flavor; quality quite good; 
season October to December. The trees are usually quite productive and it is gen- 
erally considered one of the most valuable early winter varities. 

Lawson.—Trees quite strong, upright. Fruit medium to large, obovate, inclined to 
pyriform; stalk three-fourths inch long, stout, fleshy, inclined, in a very slight cavity; 
calvx large, open, segments reflexed. short, in a broad, shallow, slightly corrugated 
basin; flesh whitish, rather dry, coarse and breaking; flavor sweet; color yellowish 
orange, striped with pinkish red and marked with a few dark specks; core small 
compact; seeds roundish oval; quality rather poor; season middle of August. A 
handsome variety but of little value otherwise. 

Lucrative.—Trees rather strong, upright. Fruit large, varying from obovate to 
long pyriform: stalks and one one-fourth inches long, stout, often fleshy at insertion 
and somewhat inclined; cavity none; calyx large, open, in a broad shallow basin; 
color greenish-yellow at maturity; flesh whitish, juicy, melting, with a sugary, rich 
and delivious flavor; quality quite good; season last of September; core closed; seeds 
few. long, ovate, pointed; young wood yellowish-brown. The variety is generally 
productive and is an excellent sort for home use. 

Margaret.—Tree quite strong, upright. Fruit medium to large, obovate, conical; 
stalk medium size, one and one-half inches long, inclined, in a narrow, deep cavity; 
ealyx irregular, ina broad, shallow plaited basin; segements partially reflexed; color 
yellowish-green with many large, greenish dots; surface sightly uneven; flesh white, 
juicy, tender, buttery, with a vinous, sprightly flavor; core small, closed; seeds few; 
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quality good; season middle to last of August. A productive variety of high quality, 
which is valuable for home use. 

Marquerite (Petite)—Tree fairly vigorous and very upright. Fruit quite small, 
obtuse, pyriform; stalk one and one-half to two inches long, stout, inserted with a 
ring; cavity none; calyx open, segments fleshy, generally upright, in a broad, very 
shallow and slightly irregular basin; color greenish-yellow, with a brownish-red 
cheek, and with numerous red dots; flesh white, moderately juicy, crisp, breaking, 
sweet and perfumed; seeds few; quality good; season middie of August. A hand- 
some pear of good quality, but its size is rather small. 

Millett.—Tree rather strong, quite upright. Fruit large, roundish, ovate, obtuse, 
pyriform, often irregular; stalk one inch long, rather stout, inclined, in a cavity of 
moderate size, generally irregular; calyx large, open, in a regular rather deep basin; 
color greenish yellow, with much russet in blotches and irregular dots and specks; 
flesh white, firm, breaking, highly vinous; quality good; rather late for this section, 
as the fruit failed to ripen, but it seems to have good keeping qualities, as speci- 
mens were sound and in good condition the first of the following June. 

Ogereau.—Trees quite strong, very upright. Fruit large to very large, varying 
from obovate to pyriform, sometimes oblong obovate pyriform; stalk one-half to one 
inch long, stout, fleshy at insertion, generally in a shallow cavity; calyx open, of 
medium size, in a broad, shallow, plaited basin; color yellow, nearly covered with 
cinnamon russet and with a faint blush when exposed; flesh white, juicy, crisp and 
breaking, with a mild, vinous, pleasant flavor; core closed, seeds few; quality good; 
season middle of October and November. Young wood yellowish olive and generally 
stout. The variety seems to be an early and profuse bearer and valuable either for 
home use or market purposes. 

Onondaga.—Tree very vigorous, with an upright head but with spreading branches. 
Fruit quite large, obovate and sometimes oblate pyriform; stalk one inch long, stout, 
inclined and often curved, and inserted with a lip in a slight cavity; calyx closed, in 
a narrow shallow, plaited basin; color rich yellow at maturity with roundish russet 
dots; flesh whitish, very juicy, slightly granular, buttery and melting, with a rich, 
vinous, aromatic flavor; quality good. Season last of September to November. 
Young wood olive brown. Generally quite productive and a valuable market va- 
riety. 

Pitmaston (Duchess).—Trees quite vigorous, upright, spreading. Fruit very large, 
oblong, obovate, remotely pyriform; stalk three-fourths inch long, moderately stout 
in a small uneven cavity; calyx small, closed, with upright segments; color yellow, 
with light russet near the stalk and with many russet dots and specks over the 
whole surface, which is often somewhat irregular; flesh yellowish, juicy, melting, 
buttery and with a very sprightly, vinous flavor; quality good; season middle of 
October and November; seeds few, abortive. A promising market and culinary 
variety, differing but slightly from Angouleme. 

Reder.—Trees quite strong, upright. Fruit large, roundish ovate, obtuse pyriform; 
stalk one and one-half inches long, moderately stout and fleshy at insertion; cavity 
none; calyx large, open, segments reflexed in a broad, shallow, regular basin; color 
clear light yellow, with numerous russet dots and occasional patches of russet, es- 
pecially near the calyx, and with a faint reddish cheek; flesh white, juicy, buttery, 
melting, with a rich and vinous flavor; quality quite good. Season middle of Octo- 
ber and November. 

Rutter.—Trees vigorous, upright. Fruit quite large, roundish pyriform; stalk one 
inch long, stout, inclined, curved, in a narrow, abrupt cavity; calyx small, nearly or 
quite closed, segments narrow, nearly erect in a shallow, broad, uneven basin; color 
yellow, sprinkled and netted with russet and with minute greenish, irregular specks; 
flesh white, moderately juicy, half fine-grained, buttery, nearly melting, with a 
sweet vinous flavor; quality good. Season early October; young wood  yellowish- 
brown. ‘The trees seem quite productive, and the size and quality of the fruit make 
it desirable either for market or home use. 

Seckel.—_Trees fairly strong, conical, healthy, hardy. Fruit small to medium, 
obovate, sometimes slightly pyriform; stalk one-fourth to one inch in lengih, stout, 
slightly curved; cavity none; calyx open, segments erect, in a narrow, very shallow 
basin: color dull yellowish-brown, often covered with smooth cinnamon russet, and 
generally with a dark brownish red cheek; flesh white, juicy, tender, melting, but- 
tery, with a rich, sweet, vinous flavor; quality very good. Season October. Young 
wood olive brown. The trees are generally productive and when the fruit is well 
grown, even though at best it is of but medium size, its handsome appearance and 
high flavor make it one of the best dessert pears. 


Sheldon.—Trees quite vigorous, erect and hardy, with large, thick, glossy leaves. 
Fruit large, roundish obtuse, obovate; stalk three-fourths inch long, in a rather deep 
cavity; calyx open, segments partly recurved, in a large, broad basin; color greenish 
yellow, mostly covered with thin light russet, and a little brownish-crimson in the 
sun, and with many russet dots; skin rather thick, harsh; flesh whitish, very juicy, 
melting, with a sweet, vinous, rich and aromatic flavor; quality quite good. Season 
middle to last of October. Young wood yellowish brown. Trees generally produc- 
tive and although not especially desirable for market purposes, it is one of the best 
kinds for home use. 

Souvenir (du Congres).—Trees fairly vigorous, generally spreading. Fruit large to 
very large, obovate, obtuse, pyriform; stalk three-fourths inch long, very stout, 
much inclined; cavity none; calyx open, with reflexed segments, in a shallow, me- 
dium sized basin; color a handsome yellow at maturity, washed with bright red or 
earmine in the sun and brownish dots, russeted at the stem; flesh white, rather 
course, slightly perfumed, vinous; quality good. Season last of September and early 
October. 

Sterling.—Trees vigorous, upright. Fruit medium to large, nearly round, slightly 
turbinate; stalk one to one and one-fourth inches long, inclined, curved; cavity small 
or none, sometimes lipped; calyx open, in a broad, shallow basin; color yellow, netted 
with brownish russet and with a brilliant crimson cheek; flesh white, juicy, fine 
grained, crisp and melting, with a sweet flavor; core closed, medium; quality good. 
Season last of August and first of September; twigs light yellowish brown. A yvalua- 
ble market variety. 

Victor.—Trees upright. Fruit quite large, obtuse pyriform; stalk one and one- 
fourths inches long, slender; cavity none; calyx very small, closed, in a moderately. 
deep, slightly irregular basin; color clear, light yelow, with many greenish specks; 
flesh creamy white, granular, tender, melting, buttery, with a sweet, highly aromatic 
flavor; quality quite good. Season middle to last of October. If sufficiently pro- 
ductive, it is likely to prove a valuable variety, either for dessert or market pur- 
poses. 

Winter Nelis.—Trees fairly strong, but very irregular and straggling in growth. 
Fruit medium size, varying from obovate to pyriform; stalk moderately stout, one 
and one-fourth inches long, in a small, narrow cavity; calyx open, segments nearly 
upright, in a broad, moderately deep basin; color yellow, more or less covered with 
blotches and spots of dark cinnamon russet; core closed, seeds few, long, ovate, 
pointed; flesh white, juicy, tender, melting, buttery; of a rich, sweet, aromatic flavor; 
quality very good. Season October to January. Young wood moderately stout, dark 
reddish brown. 

Zache.—Trees very vigorous, quite upright. Fruit large, roundish oblate; stalk one 
and one-fourth inches long, stout, slightly inclined, in a narrow, deep, regular cavity; 
basin wide, very deep, varying to narrow and shallow in some specimens; calyx 
lobes generally dropped; color orange at maturity, with a pinkish tinge, and with 
many light yellowish dots and specks; surface generally roughened; flesh rather dry, 
coarse, crisp and granular, with a sweet, slight pine-apple flavor; quality very poor. 
Season November to December. Foliage very large, glossy. In young trees the 
branches are very large and with numerous yellow spots on the olive-green bark. 
The coarseness and poor quality of the fruit render it of no value, although the 
trees are early and profuse bearers. 


PLUMS. 


After the plums were pruned in the early spring, they were given the same appli- 
cation of fungicides as the pears, and although this treatment usually suffices to 
save the crop from the plum cureulio when a large number of fruits set, the com- 
paratively light setting of some varieties made jarring desirable. This was done at 
intervals from the 1st to the 15th of June, and while the curculio seemed quite 
numerous at first, the number found later on was very small. Considerabel trouble 
was experienced from the work of the aphis upon the foliage, but a thorough spray- 
ing with kerosene emulsion proved effectual in destroying them. On the the 12th of 
August, when the weather was extremely dry, the foliage of some of the trees that 
were bearing heavy crops of fruit began to wilt and fromone to two barrels of water 
were placed in a basin about each tree. As soon as the water had soaked away, the 
soil was replaced and on the following morning the foliage and fruit were found to 
have resumed their former plumpness, and the plums developed to their full size at 
the proper time. ; 
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European Plunis. 


Agen Prune.—Tree quite vigorous and of a dense, roundish, upright form. Fruit 
oval; stalk one inch long, slender; cavity very slight and narrow; apex scarcely per- 
ceptible; suture indistinct; color dark purple, nearly black, with a medium, bluish 
bloom; flesh juicy, pale green, very firm and tender with a mild, vinous flavor; 
pit small, oval, flattened, free. It has shown itself thus far, somewhat lacking in 
productiveness. Ripe August 9; weight two-thirds of an ounce. Young wood is 
smooth, dark-brown in color. 

Arch Duke.—Tree quite vigorous, upright. Fruit roundish, slightly oval; stalk 
one-half inch long, slender; cavity imperceptible; apex indistinct; suture broad, 
shallow, more than one-half around; color black, with a dense light blue bloom; 
flesh juicy, pale amber, tender, rather acid; pit rather small, oval, pointed, flat, 
free; quality medium; size large. Young wood reddish brown. 

Aretic.—Tree rather vigorous, with an upright, round head, and with branches 
somewhat spreading. Fruit roundish, oval; stalk three-fourths inch long, slender; 
cavity very slight; apex hardly noticeable; suture indistinct; color black, with a 
thin, blue bloom; flesh tender, juicy, yellowish amber, very firm, nearly sweet; 
pit small, oval, nearly free. Season August 16; size medium. <A hardy and gen- 
erally productive variety, but the fruit is much too small for market purposes. 

Aubert Yellow.—Tree quite vigorous, upright. Fruit oval to ovate; stalk stout, 
one inch long, inserted within a fleshy ring; cavity narrow, slight; apex indistinct; 
suture not very distinct; color rich clear yellow, with a slight whitish bloom; flesh 
juicy, yellow, quite firm, but tender, rich and sweet; pit long, oval, pointed, cling; 
quality good. Generally quite productive. Season August 80, fruit large. One of 
wie most promising of the yellow varieties. 

Bavay.—Tree rather vigorous, upright, but with its branches slightly spreading. 
Fruit roundish; stalk three-fourths of an inch long, medium size; cavity broad, 
shallow; apex unmarked; suture very slight; color dull greenish-yellow, with a thin, 
whitish bloom; flesh very juicy, of a pale, dull yellow, quite firm, sweet, rich, deli- 
cate; pit oval, cling; quality very good. Season September 29. Fruit medium to 
large. This variety is often sold under the name of Green Gage, which is of smaller 
size and ripens several weeks earlier. The fruit of Bavay nearly equals that of 
the true Reine Claude, and is superior to that variety in the vigor and productive- 
ness of the trees. 

Bradshaw.—Tree quite vigorous, upright, slightly spreading. Fruit oval or 
obovate; stalk one inch long, rather stout, curved; cavity small; apex slightly 
sunken; suture one-half around, broad, shallow; color reddish purple; bloom light 
blue; flesh juicy, yellowish, coarse, brisk, pleasant; pit semi-cling; ripe August 20; 
size large; quality good. Generally quite productive, and a valuable early variety. 
As a market sort, its principal fault is that it is subject to the attack of the brown 
rot. 

Coe, Golden Drop.—Tree rather vigorous, roundish, upright. Fruit oval and with 
a slight neck, and with one side often enlarged; stalk three-fourths to one inch 
long, slender; cavity none, but with a close ring; apex pointed, in a shallow suture; 
suture more than one-half around; color yellow, with a light, white bloom; flesh 
light amber, or greenish-white, rather firm and with a sprightly, vinous, rich 
flavor: pit small, oval, pointed, plump, cling; quality good. Ripe September 28; 
fruit large; young wood purple. Although in some sections it is found productive, 
its principal fault seems to be a lack of productiveness. 

Columbia.—Tree rather strong, with an upright habit, and slightly spreading 
branches. Fruit nearly globular, with one side larger than the other; stalk three- 
fourths to one inch long, medium; cavity narrow, small; apex in a depression; 
suture very distinct, one-half around; color reddish brown on the shaded side, with 
a brownish purple in the sun, and dotted with fawn-colored specks, and covered 
with an abundant blue bloom; flesh rather dry, yellowish amber in color, firm, very 
rich, sugary, excellent; pit quite small, compressed, nearly free. The trees are as 
yet too young to determine their fruitfulness, but it seems to be a promising variety 
for dessert purposes. Season August 23; size medium to large. 

Czar.—Tree quite vigorous and of an upright habit. Fruit roundish ovate; stalk 
one-half inch long, rather slender; cavity regular, narrow; apex slightly sunken; 
suture a mere line, one-half around; color dark purple, with a light blue bloom; 
flesh moderately juicy, pale amber, firm, sweet, vinous, very pleasant; pit free; 
quality good; season August 4; size medium to large. Thus far somewhat lacking 
in productiveness; shoots stout and with shouldered buds. 
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Diamond, Black.—Tree quite vigorous, upright, with its branches somewhat 
spreading; fruit oval, with one side generally enlarged; stalk five-eighths inch 
long, stout; cavity narrow; apex scarcely noticeable; suture slight; color black with 
a dense bluish white bloom, flesh moderately juicy, pale amber, firm, with a 
pleasant, vinous flavor; pit long, oval, pointed, and with a very slight adherence; 
quality good. Season September 8; fruit quite large and generally quite productive. 
Although evidently distinct, this variety is quite similar to Kingston. 

Englebert.—Tree strong growing, with a dense upright, roundish head. Fruit 
roundish, oval; stalk one-half inch long, stout; cavity none; apex sunken; suture 
distinc. towards the apex; color black with.a plentiful blue bloom; flesh juicy, 
amber, sweet, rather rich; pit small, oval, free; quality good. Season September 
8; size medium, moderately productive. Young wood smooth. 

Field.—Tree quite productive, with an upright head but with slightly spreading 
branches. Fru.t oval, regular; stalk one inch long, moderately stout; cavity narrow, 
slightly; apex indistinct; color black with a thin blue bloom; flesh tender, moderately 
juicy, pale amber, quite firm, mild; pit cling; quality good. Season August 24, size 
large. In tree anu fruit resembling Bradshaw, but slightly earlier and with some- 
what smaller fruits than those of that variety. 

French Damson.—Tree quite vigorous, with a dense roundish or slightly upright 
head; fruit roundish, inclined to oblong; stalk one-half inch long, slender; cavity 
very slight; apex indistinct; suture hardly perceptible; color ..ack, with numerous 
gray specks and with a slight blue bloom; flesh juicy, pale, dull green, firm, sweet; 
pit small, flattened, roundish, oval, cling; quality good. Season September 18; size 
small. Thus far lacking in productiveness. Young wood slender, brownish. 

Giant Prune.—Trees moderately vigorous, upright or slightly spreading, with very 
stout branches. Fruit ovate, slightly necked; stalk one-half inch long, stout; cavity 
none; apex indistinct and suture well marked, one-half amound; color dark purple, 
specked with many yellowish dots; bloom slight, bluish; flesh juicy, amber colored, 
tender, sweet, pleasant; pit long, oval, pointed, nearly flat, free; quality good. 
Season September 20; size large. Trees too young to give an idea of their probable 
productiveness. 

Glass.—Tree very vigorous, with strong, upright branches and slightly spreading 
shoots. Fruit oval; stalk one-half inch long, stout; cavity broad and deep; apex 
slightly depressed; suture shallow; color purplish black, with an abundant blue 
bloom; flesh moderately juicy, pale amber, firm, fine grained, mild, pleasant; pit 
plump, roundish, oval, cling. Season August 10; size large; young wood smooth, 
dark reddish brown. One of the most satisfactory trees in the plantation and it 
promises to be a productive variety. 

Grand Duke.—Tree moderately vigorous, upright, with spreading branches. 
Kruit ovate, tapering towards the stalk, which is one inch long, stout; cavity nar- 
row, shallow: apex distinct, suture well marked; color black ‘with a dense blue 
bloom; flesh juicy, pale yellowish orange, firm, vinous; p:t oval, rather plump, 
cling, quality good. Season September 1; size large to very large; young wood 
rather stout; generally quite productive. One of the best of the targe late sorts. 

Guii.—Tree quite vigorous, spreading, upright. Fruit roundish, slightly ovate; 
stalk one-half inch long, rather slender; cavity narrow, slightly depressed; suture 
searcely perceptible; color dark brown, nearly black with a slight bluish bloom; 
flesh juicy, light amber, tender, sweet; pit small, oval, pointed, free; quality very 
good; season August 24; size large; generally quite prouuctive; young wood reddish 
brown. One of the most valuable varieties of its season. 1 

Hungarian.—Tree quite vigorous, with a round, upright head. Young wood red- 
dish brown. Fruit roundish; stalk one-half inch long, stout; cavity medium size, 
rather deep; apex often slightly depressed; suture very slight; color dark purple 
or black, with an abundant blue bloom; flesh juicy, tender, light amber, quite firm, 
mild, pleasant; pit plump, roundish, oval, free; quality good. Season august 20; 
size medium to large; quite productive. 

Kingston.—Tree quite vigorous, roundish, upright, spreading. Young wood stout. 
grayish brown. Fruit oval; stalk three-fourths inches long; cavity narrow, rather 
deep; apex prominent; suture “istinct, one-half around; color black with a dense 
bluish-white bloom; flesh juicy, tender, light amber, sprightly; pit long, oval, cling; 
quality good; season August 31; size large to very large. An early and abundant 
bearer, and a valuable variety for market purposes. 

Lincoln.—Tree quite vigorous, roundish, spreading, with an upright growth; 
young wood grayisu-brown. Fruit roundish oval; stalk one inch long; cavity nar- 
row, shallow; apex sunken; suture slight, extending one-haif around; color pale 
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reddish violet, profusely sprinkled with brown specks and with a fine bluish-white 
bloom; flesh rather fine grained, moderately juicy, pale amber, rather firm, tender, 
very mild, sub-acid, pleasant; pit rather large, oval, flat, free; quality quite good. 
Season August 10; size large to very large. A strong growing and productive vari- 
ety that appears to be promising for elther home use or market, if its tendency to 
rot can be controlled. 

Lombard.—Tree quite vigorous, with an upright, spreading habit. Fruit roundish, 
slightly oblong; stalk five-eighths inch long; cavity narrow and deep; apex 
slightly depressed; suture scarcely perceptible; color violet-purple, with a pale blue 
bloom; flesh juicy, yellow, tender, mild, pleasant; pit rather large, oval, pointed, 
plump, cling; quality good. Season August 22; size meuium to large; generally 
very productive. A valuable variety for home use, but it has been extensively 
planted so that all of the large markets are overstocked, and it has not been a 
valuable shipping sort for some years. In some sections it is being top-worked 
with Monarch and other large late sorts. 

Lyon, Bailey.—Trees upright, spreading, quite vigorous; young wood of a red- 
dish brown. Fruit round or slightly oval; stalk one inch long, moderately stout; 
cavity narrow, slight; apex depressed, suture slight, one-half around; color bright, 
clear yellow with a slight bloom; flesh moderately juicy, yellow, tender, rich, sweet, 
vinous; pit large, oval, plump, nearly free; quality quite good. Season September 
1; size large; generally quite productive. A promising variety brought to notice by 
S. 8S. Bailey of Grand Rapids, Mich., and re-named by the Michigan Horticultural 
Society. 

McLaughlin.—Tree moderately vigorous. Fruit roundish oval; stalks three-fourths 
inch long, slender; cavity narrow, small; apex indistinct; suture scarcely percept- 
ible; color greenish yellow, with stripes and specks of dark red, and with a whitish 
bloom; flesh very juicy, clear yellow, tender, rich, sweet, excellent; pit small, semi- 
cling. Season September 29; size large. A plum of iwe highest quality, and promis- 
ing for market if sufficiently productive. 

Middleburg.—Tree quite vigorous, upright, with rather spreading branches. Fruit 
roundish oval; stalk one to one and one-half inches long, stout; cavity broad, slight; 
apex indistinct; suture unmar«ed; color greenish yellow, nearly covered with red- 
dish-brown and with a purplish color on the exposed side; bloom thin, light blue; 
flesh moderately juicy, light amber, rather firm, vinous, sprightly, rich; pit small, 
nearly round, free; quality very good. Season September 18; size medium; fairly 
productive. 

Moldavka.—Rather vigorous, upright, spreading. Fruit long, ovate; stalk stout, 
one inch long; cavity rather deep, abrupt; apex obscure; suture indistinct, one-half 
around; color pale yellow, with a scarcely perceptible bloom; flesh moderately 
juicy, pale yellowish amber, moderately firm, mild, pleasant; pit long, ovate, 
pointed, flat, free; quality good. Season September 1; size large. A handsome 
fruit, but the tree has shown itself to be but moderately productive. 

Monarch.—Tree quite vigorous, upright; young wood slightly red. Fruit ovate, 
compressed, with one side somewhat enlarged; stalk seven-eighths inch long, 
medium size; cavity rather deep and narrow; apex scarcely perceptible; suture 
broad, shallow; color deep purple, almost black, with a moderate blue bloom; flesh 
moderately juicy, light yellowish amber, rather firm, mild, vinous, sweet; pit long, 
oval, rather plump, with a slight adherence; quality quite good. Season September 
22; size quite large. One of the most promising varieties for market purposes. 

Murdy.—Tree strong growing, upright. Fruit roundish, oval; stalk three-fourths 
inch long, stout; cavity narrow, rather deep; apex, imperceptible; suture slight, 
one-half around; color reuuish purple with many yellowish dots and specks and a 
light blue bloom; flesh moderately juicy, amber, tender, sweet, vinous, rich; pit 
oval, pointed, moderately plump, cling; quality very good. Season September 16; 
Size large; as yet rather unproductive, but if this quality develops, it bids fair to 
become a valuable market sort. 

Nicholas White—Tree quite strong, roundish, upright. Fruit roundish to round- 
ish oval; stalk three-fourths inch long; cavity small; apex quite distinct; suture 
very slight; color purple, numerously sprinkled with small yellowish dots, and with 
an amber, bluish bloom; only moderately juicy, pale amber, firm, vigorous, sprightly, 
rather rich; pit large, oval, plump, cling; quality good. Season August 22; size 
medium to large. Appears to be lacking in productiveness. 

Saratoga.—Tree very vigorous, upright, slightly spreading; young wood olive 
brown; fruit oval, roundish; stalk one inch long, moderately stout; cavity narrow, 
deep; apex generally slightly depressed; suture indistinct, two-thirds around: color 


: 


302 STATH BOARD OF AGRICULTURE 


dull dark red or purple, violet in the shade, profusely sprinkled with minute grayish 
dots, bloom thin, lilac; flesh tender, juicy, dull yellow or pale amber, moderately 
firm, mild sub-acid, pleasant; pit oval, pointed, cling; quality gocd. Season August 
12; size large. As yet not very productive. 

Shipper Pride—Trees quite vigorous, roundish, upright. Fruit medium size, 
oval, with one side slightly enlarged; cavity rather broad and shallow; stalk stout, 
three-fourths inch long; apex indistinct; suture well marked; color black with a 
plentiful blue bloom; flesh juicy, quite firm, of an amber color, and with a sweet, 
pleasant and sprightly flavor; pit rather large, pointed, moderately plump, cling; 
quality good; season August 23; moderately productive; young wood reddish 
brown, twigs coarse. Although a good shipping sort, the small size and firmness 
of the fruit make it of little value. 

Shropshire Damson.—Trees vigorous, with a dense upright head. Fruit small, 
although large for the Damson, roundish, oval; cavity none; stalk medium size, 
three-fourths inch long; apex scarcely perceptible; suture very slight; color black 
with a blue bloom; flesh juicy, tender, pale green, high flavor; pit small, oval, 
pointed, a partial cling; quality poor; generally quite productive; season September 
20. Valuable for market and culinary purposes. 

Spanish.—Trees quite vigorous, rather upright; fruit medium to large, roundish, 
slightly inclined to oval; cavity narrow, deep, stalk stout, five-eighths inch long; 
apex and suture hardly marked; color reddish purple, with a bluish bloom; flesh 
firm and juicy, light amber, with a mild, vinous, nearly sweet flavor; pit medium 
size, oval, cling; quality fair; quite productive; season August 25; young wood 
reddish brown. Although rather small, it may have some value as a market sort. 

Spaulding—Trees vigorous, with a roundish, upright head. Fruit medium to 
large, nearly oval; cavity medium size, shallow; stalk three-fourths inch long, 
medium size; apex indistinct; suture distinct, one-half around; color yellowish 
green, faintly mottled with a slight whitish bloom; flesh tender, moderately juicy, 
amber with a sweet, sprightly, pleasant flavor; pit cling; quality good; season Sep- 
tember 1. The trees are small, and as yet are somewhat lacking in productiveness, 
but it appears to be a promising variety for home use and possibly for market. 

Victoria.—Trees quite vigorous, upright, with spreading branches. Fruit medium 
to large with one side much enlarged; cavity narrow, slight; stalk rather stout, one 
inch long; apex scarcely perceptible; suture deep, one-half around; color violet red, 
with numerous yellowish gray dots and specks, and with delicate lavender bloom; 
flesh moderately juicy, firm, pale yellowish amber, with a mild, nearly sweet flavor; 
pit oval, flat, free; quality good; season August 20; quite productive; young wood 
reddish brown. A promising variety for dessert purposes, but not likely to become 
a valuable market sort. The fruit has rotted badly for several years. 

Wangenheim—Trees quite vigorous, with a roundish, upright head, and some- 
what spreading branches. Fruit medium size, ovate, slightly enlarged on one side; 
cavity small, shallow; stalk slender, one-half inch long; apex and suture hardly 
noticeable: color black, with abundant blue bloom; flesh very firm, tender, moder- 
ately juicy, sweet, amber colored; pit small, oval, free; quality fair; season August 
25: fairly productive. The small size of this fruit renders it of little promise. 

Yellow Egg.—Trees quite vigorous, upright, slightly spreading. Fruit medium 
to large, oval, with one side slightly enlarged; cavity not marked; stalk stout, one 
inch long; apex slightly sunken, with a well defined suture, one-half around; color 
pale yellow, with numerous white dots and a slight whitish bloom; flesh coarse, 
tender, moderately juicy, of a yellow color and a sweet, vinous flavor; pit oval, 
plump, small, cling; quality fair; season September 15. Generally quite procuctive 
and a fairly valuable variety for market or culinary purposes. 


Japanese Plums. 


Abundance.—Tree quite vigorous, upright in growth. Fruit roundish, narrowing 
towards the apex; stalk one-half to three-fourths inch long, quite stout; cavity 
small, moderately deep; suture very marked, one-half around; apex prominent; 
color, reddish purple at maturity; with a splendid light lilac bloom; flesh juicy 
yellow, tender, pleasant and mild; pit plump, oval, clinging; ripe August 8; weight 
two-thirds ounce; very productive; quality good; young wood rather slender, of a 
dark reddish brown. An early bearing productive sort, and although it flowers 
early, it is one of the hardiest of the Japanese varieties. 

Botan.—Tree rather vigorous, spreading. Fruit roundish, narrowing towards the 
apex; stalk one-half inch long, stout; cavity medium size, open; apex quite promi- 
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nent; suture distinct; color reddish purple, thickly sprinkled with yellowish dots 
and specks; bloom moderate, light lilac; flesh very juicy, bright yellow, tender, 
mild, pleasant; pit small, oval, quite plump, cling; quality good; ripe August 8; size 
medium to large. Generally quite productive. 

Burbank.—Tree quite vigorous, very spreading. Fruit roundish, tapering slightly 
towards the apex; stalk three-fourths inch long; cavity broad and deep; apex promi- 
nent; suture a mere line; color dark red on a yellow ground, with a slight whitish 
bloom and numerous yellow specks; flesh juicy, pale orange, tender, mild, vinous, 
pleasant; pit cling. Generally very productive. Ripe August 4; size quite large; 
young wood dark olive. Owing to the size and productiveness of the vaiiety, it is 
one of the most vaiuable of the Japanese plums for home use or for market pur- 
poses. 

Burbank No. 2.—Tree moderately vigorous, upright in habit, with slightly spread- 
ing branches. Fruit roundish; stalk three-eighths inch long, stout; cavity slight; 
apex prominent; suture distinct, one-half around; color dark red, with a profuse 
sprinkling of yellowish specks; bloom delicate lilac, plentiful; flesh juicy, tender, 
yellow, firm, with a sprightly and rich flavor; pit small, oval, cling; quality rather 
good. A productive variety, ripening August 10. Fruit medium to large. Young 
wood rather slender, of a glossy reddish brown. 

Burbank No. 7.—Tree rather vigorous with a round head, and with upright or 
slightly spreading branches. Fruit roundish, oblong; cavity narrow, deep; apex 
slightly sunken: suture broad, shallow; color greenish yellow, bloom bluish white: 
flesh juicy, pale yellow, rather firm, mild and vinous; pit plump, roundish oval and 
semi-cling; quality good. Season September 15. Fruit medium to large. An early 
productive variety. 

Maru.—Tree quite vigorous, upright, spreading. Fruit nearly round, but with a 
slight conical form; stalk one and one-half inches long, rather stout; cavity rather 
broad and deep; apex an enlargement at the end of the suture; suture not 
distinct, but the fruit is slightly uneven; color dark red, with a slight lavender; 
flesh juicy, orange yellow, moderately firm and vinous; pit round, plump, cling; 
quality fair. Season August 238; size medium, generally quite productive. Its 
comparatively small size and inferior quality make it less va.uable than Burbank 
and some of the other Japanese sorts. 

Ogon.—Tree strong growing, rather upright; fruit round; stalk one-haif inch long, 
stout, separates readily from fruit; cavity narrow, shallow; apex even witha surface; 
suture one-half round, indistinct; color pale yellowish white with a slight whitish 
bloom; flesh firm, juicy, pale yellow or amber, tender with a sweet but slightly 
unpleasant flavor; pit free; quality rather poor. Season July 26; size medium to 
large. A profuse bearer but too poor in quality and too unattractive to become 
popular. 

Red June.—Tree quite vigorous, upright. Fruit roundish to roundish ovate; stalk 
one-half inch long, stout, generally remains on the spurs; cavity shallow, regular; 
apex prominent, slightly conical; suture distinct, more than one-half around; color 
dark reddish purple, with many yellow dots and a light lilac bloom; flesh yellow, 
fine grained, tender, juicy, mild, rich, sweet, very good; pit rather small, oval, 
moderately plump, quite firm; quality good. Season August 10; size large to very 
large. A very promising variety either for home use or market. 

Red Nagate.—Quite vigorous with a roundish, upright head. Fruit roundish, 
ovate, tapering towards the apex; stalk one half inch long, stout; cavity rather 
broad and deep; apex not distinct; suture well marked, one-half around; color dark, 
dul red, with minute yellow specks; bloom light, lilac; flesh very juicy, yellow, 
tender, sweet; pit small, oval, plump, cling; quality good. Season August 20; size 
large to very large, quite productive. Resembles Red June in most respects, but it 
seems to be ten days later. 

Satsuma.—Trees quite vigorous, somewhat upright but with spreading branches. 
Fruit large, roundish, with one side enlarged; cavity medium; stilk five-eighths inch 
long, stout; apex distinct, conical; suture distinct: color dark purplish red. with 
many minute yellowish specks and a slight pinkish b oom; flesh dark purple, tender, 
juicy, with a mild, vinous flavor; pit small, ovai, moderately plump, cling; quality 
good; ripe August 20; quite productive; young wood brownish red. One of the 
most desirable varieties for canning purposes. 

Shiro Smomo.—Trees quite vigorous with a roundish head. Fruit small, roundish, 
a slight bluish white bloom; flesh fine grained, tender, moderately juicy, whitish 
ovate, with one side slightly enlarged; cavity broad and rather deep; stalk one-half 
inch long; apex prominent; suture distinct, one-half around; color dark purple with 
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yellow; pit cling; quality fair; season July 28; fairly productive. Although a very 
early variety, the small size of the fruit renders it of little value. 

Wickson.—Trees fairly vigorous, upright, with smali, narrow foliage. Fruit very 
large, roundish, conical, tapering to the apex, which is prominent; cavity rather 
narrow, deep, regular; suture distinct, one-half around, one side of the fruit en- 
larged; color deep yellowish amber, with splashes of red over most of the surface, 
except at the tip; flesh quite firm, moderately juicy, with a very pleasant, vinous 
favor; color of flesh yellow; pit ovate, flattened, cling; season August 18. The young 
trees seem to be hardy and quite productive, and although the fruit is not of the 
highest quality, its large size and handsome appearance tend to make it a very 
promising variety. 

Yosebe.—Trees quite strong growing, with an upright, round head and somewhat 
spreading branches. Fruit small, roundish, with a narrow cavity and a short, 
stout stalk, from which the fruit usually drops, leaving it on the trees; apex rather 
prominent, with a distinct suture, one-half around; color reddish brown, with 
numerous amber specks and a very fine lilac bloom; flesh firm, moderately juicy, 
light amber, with a mild but bitter flavor; pit small, oval, semi-cling; quality rather 
poor; season July 15; the small size and inferior flavor of the fruit make it of little 
value, its only claim being on account of its extreme earliness. 

Lo Ana 
Te TONE 
Agricultural College, Michigan, February 1, 1899. 
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VEGETABLE TESTS FOR 1898. 


BY L. R. TAFT, H. P. GLADDEN AND M. L. DEAN. 


Bulletin 170.—Horticultural Department. 


A large number of new varieties of vegetables are sent out each year. We 
have continued the practice of former years of securing seeds and testing their 
merits. In some cases we have been able to obtain them from the originators 
before they had been placed upon the market, but, for the most part, have had to 
secure them from the seedsmen by whom they are being introduced. While there 
has been considerable change in the varieties grown today as compared with those 
in cultivation ten years since, the difference is greater in the names than in the 
varieties themselves, as in many cases, although the name has been changed, a 
eareful trial of many of these varieties shows that they are nothing more than 
improved strains of some of the old kinds. The change that has been brought 
about has been secured largely by selection, and if it is sufficiently marked to make 
any difference in the value of the variety, the seedsmen are justified in applying a 
new name to it. Particular attention is called to the results secured from the use 
of a number of fungicides as preventives of the scab upon potatoes. 


BUSH BEANS. 


The following sorts have not been described in previous bulletins: 

California Wonder._From Northrup, King & Co., Minneapolis, Minn. Plants of 
low, straggling growth, with light green foliage. Edible August 5. Pods four to 
four and one-half inches long, straight, flattened and green in color; their quality 
is excellent and they remain a long time in edible condition. The variety is very 
productive of pods but late in maturing. 

Dwarf Lyonnaise.—From J. M. Thorburn & Co., New York. Plants of strong, up- 
right growth and foliage of dark green color. Edible August 5. Pods six to seven 
inches long, green, twisted and curved, very tender, snappy, and sweet in quality. 
The plants were unproductive and the variety late in maturing edible pods. 

Farliest Hardiest.—T. W. Wood & Sons, Richmond, Va. Plants are of small, 
unhealthy growth. Foliage light green in color and badly rusted. Edible July 22. 
Pods are five to six inches long, narrow and flattened, green in color. The quality 
is good, but the plants were so weak in growth that very few pods were borne. 

Jones Round Pod Wax.—From Jas. Vick’s Sons, Rochester, N. Y. Edible July 22. 
Pods four to six inches long, curved, greenish yellow in color. The quality is high 
and the variety is early in maturing. A good yellow-podded sort. 

Jones Stringless—From D. M. Ferry & Co., Detroit, Mich. Edible July 23. 
Quite similar to preceding but much more productive, and the pods are of a golden 
yellow color and the beans are larger and more nearly round. A most excellent 
wax bean for its high quality, productiveness and long season. 

No. 1—From Peter Henderson & Co., New York. Plants of strong, healthy 
growth. Edible July 20. Pods seven to eight inches long, broad and flattened, 
dark green in color, tender and of excellent quality. Tne plants are very pro- 
ductive. It was the earliest variety to mature edible pods. A most valuable green- 
podded bean. 

Rogers’ Lima Wax.—From H. W. Buckbee & Co., Rockford, Ill Plants of low, 
stocky growth. Edible August 1. Pods three to four inches long, straight, flattened, 
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and of a rich golden yellow color. The variety is tender in pod and of very fine 
quality. It remains in edible condition a long time without becoming tough. The 
pure white beans are excellent for baking. The plants were searcely productive 
enough, but otherwise it is a very promising variety. 


Bush Beans, Planted May 32. 


| Date 


Variety. Seeds:uan. edible: 

Black Valentine.---....--....---------------- Peter Henderson & Co., New York--._-...-. July 23 
California sWOnd erst ones neon en eeaseeee eee Northrup, King & Co., Minneapolis, Minn.-.| Aug. 5 

Crystal White Wax...... H. W. Buckbee & Co., Rockford, Ill.- July 28 
Cream Valentine-_.--... Peter Henderson & Co., New York ee 
Cylinder Black Waz... Peter Henderson & Co., New York “28 
DAVAST WA Kose ee see D. M. Ferry & Co., Detroit, Mich. -- COS 
DetroitsWaxe2-2-<25-=2-225- D. M. Ferry & Co., Detroit, Mich. -- al Sees 
Dwart-Horticnlturaless s+ oss-- 2 -o2-s essen W. W. Rawson & Co., Boston, Mass. -.------ +6, 26 
wart) byOnNaisel.soeese 2 ewes cosas aes oo cece dl. IM) Thorburn, de Co., INOw LVOLK= =~ oss= e- Aug. 5 

Marlicst Hardiest c2--- scsse oscar aeeccteecces T. W. Wood & Sons, Richmond, Va._.--.---- July 22 
HOIGCERICUET OO oo eee n ee oes eeceeecee se eeeeeeeec H. W. Buckbee & Co., Rockford, Ill..--._--. Aug. 18 
err Gigs Pe ee ores a eee eee D, M. Ferry & Co., Detroit, Mich.......-.---. July 28 
EVA GEC Scare ee a Se es te ee D. M. Ferry & Co., Detroit, Mich.......--.... Seue ot! 
Improved Goddard_.-.... ESAT S SLC EE D. M. Ferry & Co., Detroit, Mich. ---...------ a 28 
Jones. Round Pod) Wax 2o.te c-sceas-o-cssece Jas. Vick’s Sons, Rochester, N. Y.----------- © 22 
JONES SbvInvless ee aes ee oon oleae aeons D. M. Ferry & Co., Detroit, Mich. ----.--..--- ee 
Mioha wiko res ket onset oe sesee s oaesaose ee D. M. Ferry & Co., Detroit, Mich...--...--...- epee 
ING eee ease oa wean eene ee eaeace Peter Henderson & Co., New York .-....---- ae) 
Rogers’ Lima Wax...-...-------.------------| H. W. Buckbee & Co., Rockford, Iil.-.---..- Aug. 1 

Stringless: Green Pod .-:-.---2--..----. ---..<. W. Atlee Burpee, Philadelphia, Pa._......-..| July 22 
Stringless Valentine ----.---.- Pea ee es ewene Johnson & Stokes, Philadelphia, Pa. -----... So) 25) 
Triumph of the Frames...--.--------------- H. A. Dreer & Co., Philadelphia, Pa._-.----. ie 28 
Wialentine Wax. ois ea cence aes st ecee D. M. Ferry & Co., Detroit, Mich. .-.....-..-- Es | 
Valentine Wax..-..... eee Soest Sunset Seed Co., San Francisco, Cal...-..--. - 21 
Yosemite Mammoth Wax..----------------- Sunset Seed Co., San Francisco, Cal..-..----- Gere) 


Stringless Valentine.—From Johnson & Stokes, Philadelphia, Pa. Plants of strong, 
healthy growth; foliage dark green. Edible July 25. Pods five to six inches long, 
round, nearly straight, dark green. It is not so early as Red Valentine, but the 
pods are less stringy and have a longer season. An excellent green-podded variety. 

Triumph of the Frames.—.rom H. A. Dreer & Co., Philadelphia, Pa. Plants are 
of weak growth and bear few pods. Pods are long, narrow, flattened, dark green, 
tender, juicy and of fine flavor, but are too thin and narrow for substance. 


Summary of Varieties. 


The following wax sorts have given the best satisfaction here: Cylinder Black 
Wax, Davis Wax, Golden Wax and Jones Stringless. Among the better green pod- 
ded sorts would be Red Valentine, Stringless Green Pod and Stringless Valentine. 


POLE BEANS. 


The unusual exemption from early frosts, during the fall of 1898, gave an op- 
portunity for some varieties of pole beans to mature that in ordinary seasons would 
not have done so in this locality. 

Black Lima.—A very productive variety, bearing small pods that contain three to 
four small, purplish-black beans. It usually does not mature before the plants are 
killed by frost. 

Challenger.—Plants of strong, vigorous growth and bear large pods that are 
filled with large, thick, white beans of good quality. An excellent market 
sort. 

Golden Cluster.—Perhaps the best pole bean for snap purposes. The large pods 
are tender, of very good quality and produced abundantly until the plants are 
switled by frost. 

Golden Lima.—While not so strong-growing as some, the plants are fairly pro- 
ductive and the pods contain from three to five large, golden yellow beans of very 
high quality. A fine variety. 
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Holstein.—Of little value as a snap bean, but its productiveness and eariy 
maturity make a place for it as an early shell bean. 

Mastiff.—Much like Golden Cluster, but its season is a little later. 

Powell Prolific—Plants of vigorous growth and very prolific. Pods green, very 
handsome in appearance, with solid flesh of the finest quality. 


Pole Beans, Planted June 7. 


Cee eee ee eS ae 


Date 

Variety. Seedsman. aaible: 

ahp hee seats eee eae semee W. Atlee Burpee, Philadelphia, Pa..------- Sept. 23 
Gietiotpee 1 Oe D. M. Ferry & Co., Detroit, Mich.:--..----... be 6 
Golden Cluster--- D. M. Ferry & Co, Detroit, Mich. oe) ne) 3 | pAugeald. 
Gelden Lima -.- H. W. Buckbee & Co., Rockford, ill........ | Sept. 8 
Holstein ----..-- Bae H, W. Buckbee & Co., Rockford, I1l.--.---- Aug. 15 
ITS Gi fle eee ee Oe a eee Seen. | Jin deel Gregory, Marblehead, Masson 5 ie COR Pai 
Powell’s Prolific. - Dele ee a SW oluivingeston’s: Sons,,Columbus, Ohie==- is 21 
Seibert’s Early Jim as eee ee) D. M. Ferry &Co., Detroit, Mich @e a2 2e <s 26 
(Of bekr 013s le epson en See eR peepee too sacinecoe Brank tBannin gee ee sass ere ae wee <6 
NVNifoISICK Omen tere eee e eon eaeeaaaee === D. M. Ferry & Co., Detroit, Mich.. --------.. Sept. 2 
Willing’s Pride_.-.-.....----.------------------ John A. Salzer, LaCrosse, Wis....---------- Aug, 22 
WV lo walnea tae ones cone nese neesaenae W. Atlee Burpee, Philadelphia, Pa._-------. Sept. 29 


Seibert Early Lima.—Plants strong growing and productive. Pods large, broad 
and contain three to four beans that are excellent in quality. One of the earliest 
and most valuable of the pole Limas, 

Unnamed.—The plants are not of tall growth, but are bushy and vigorous. Pods 
green, four to five inches long, straight, ‘somewhat fuzzy, but of good “quality when 
small. Productive and an excellent “shell bean. 

Wihite Sickle-—Much like Old Homestead, but the beans are white. 

Willing’s Pride.—Pods are very long, green, tender and the quality is of the 
best. A good green-podded pole bean. 

Willow Leaf.—Plants of strong growth, unique in foliage and quite ornamental. 
Usually matures pods too late for ordinary seasons here. 


CABBAGE. 


The seed of the early varieties of cabbage was sown March 15, in boxes in the 
forcing house; medium sorts April 25, and the late ones May 17. AS soon as the 
plants were of proper size they were pricked out into flats, and were left in them 
till the proper time for transplanting to the field. ‘The early varieties were put out 
May 17, the medium June 14 and the late sorts July 6. 

The early and medium sorts were on rich, sandy loam, but the extremely hot 
weather of July and August would have ruined them had it not been for the 
use of the irrigating system. ‘They were watered about the time the heads were 
starting and at intervals of five to eight days, as the condition of the weather 
required, until the heads were well developed. The late sorts were on reclaimed 
swampy land, and did not need irrigating. 

The bacterial black rot of the cabbage attacked the late varieties quite badly, 
completely destroying several sorts and checking the growth of others to such an 
extent that it was impossible to find typical specimens for description or comparison. 

The early varieties included a few that have not been described in the bulletins 
of 1896 and 1897. 

Among the early varieties one might select All Head Early, Bullock Heart, the 
Wakefields, Early Spring and Early Summer, all of which gave a large percentage 
of heads, and were quick growers and of good quality. 

Paris Savoy, from Vaughan, is a vigorous grower, but can be planted closely. 
The heads are very compact, of a bright green outside, but the inner parts are of a 
rich cream coior, and have a flavor hard to excel. The stem is of medium length, 
upright and stout. This is a valuable addition to the list of early cabbages for 
those who like the tender leaves and mild flavor of the Savoy. 

Queen, one of the Buckbee novelties, promises to be of value as an early variety. 
The plants were strong and very true to type; foliage thick, leathery and of a light 
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green color, with bluish-white bloom. The heads are slightly flattened, very solid, 
crisp and tender; in flavor one of the best. Stem short, stout, upright. 


Table of varieties, 


d 2 
Date. = 
5/2 | 33 
se\— |33 
Variety. Seedman. Season. : pall ae 
ciate Market | 35 es ae 
cad maturity ae a2 ad 
© & o 8 m& g 
64) so] 2a 
Z ay <= 
1 ligt eee ea es Burpee -..-..---.---.--| Early -_| July 28..| Aug.10__| 84 60 | 4.68 
All Head Ear aap or cease nad WARenan ell BALI Bn SES ee y B aly Ree ug 10__ 84 15 5.3 
Bloomsdale Bullock Heart.___-_- [uandreth =!) 22223-2-2 a aA a ROE We eet Qee oe 80 5.8 
Charleston Wakefield _____.___. Henderson 222222222 us ea Aue oes | eed seer oe 98 3.5 
Early Dwarf Flat Dutch..__.__- andrethe eee eee Se uly 2022 |) 8 ee ad 61} 2.33 
2 sae f akefield__..--.-.- Henderson ss fee el Ue Ton Lp.) G7 \— oa 
oe SEER W. iB = sear e Vaughan pa Se LA fe ee = oe ry/sa oe 5 epee 94 81 4.75 
ERP AYIGM SAVOY esses esseeces Vaughan 223-2 Ses BE EE OO RY | Cth eee 106 8L 8.5 
DS Sy oh bY eee pe ne Se Vaughan |>o0es 2822s D Bo fi NODS LE en) BE CO (es &4 90 5.75 
ee OF See ess Henderson) se se) El) MEN ORe a Ole 84 93 4.75 
ae Summorese—n- = eee se escs Wenghen Ses eaetcateces ey eS i. =e se a. Z a a Hie 
t eee A i) oe ee a rr Pee SS Se “ eva ae ee is i 
ear A Baskbea Sloe area aeee 1 SS Se 2OES |) eh ga 8 85 | 3.25 
Solid\\South: 222-2 Se Wood & Sons.-.._...--- se ee Auge 422g) 16s ae kO 80 4.5 
Stein Mat) Duteh! 2225 222 Vaughan ite se eames | ae a) ied ea): 90 5. 
Twiss Drumhead..-_-..-------- Greporyac eee st Pl (es Ceara we LOS [stele to) 88>) 5: 
Molonteors 224 = Seer Rawson... 232 ts ss Es EES P5822] Seo) Os 91 6. 
Washington Wakefield. wavtesoce Northrup, King &Co..| ‘* -.| July28__| “' 10.) 84) 82] 4,75 
ATT Sensons!—=-22225--20-- oeceee Vaughan ....___..._...| Medium} Aug.20__| Sept.4__| 104 98 5k 
Autumn King sen oe eens Vaughan! 3-2-2222. JS SS0E bes) iil 85 | 48 
uf Seanad tS nt ss SSO eee he) eke 60 4.2 
Market Garedners’ No, 2._____-- J ES TSO a eet One athe 90 | 4.7 
Succession oo: 2. ee Se 2S ET CO es Wet te) 25 6.3 
Cr = re res Se ee — sae 8 Ra oe “ “ee 18 a ay i Te 99 90 4.4 
RTORSUEG 32-2 ora» ease a are BD OG Ned) OO Shea crit 15 3. 
Vandergaw.. ss S25 ee Oo OD 80 8.5 
Number 1. i s 20_.] Aug.24__| 91 98 | 2. 
eS ae a Se See BO ee 96 90 4, 
dk 3. ee Sept.10__| Sept.15__| 110 85 3.8 
s . by oo) Sg Fre 20a eT: 95 | 44 
st [ ee ee ee wy a ee ee ee i Augi2025|o 5 12515 101 98 | 46 
* pases Soe eas Se sf pci Seed = SAB Be We f652_| Aug.-ab- 95 50 8.5 


Solid South, from T. W. Wood & Sons, strongly resembles Early Summer, and 
equals it in every way except that it is a few days later. It would be a good 
substitute for some of the small early varieties. 

Volunteer, Rawson, produced the largest heads among the early sorts, but did not 
reach maturity quite as soon. The plants are rank growers and have short, stiff 
stems. The foliage is bright green, with a bluish tint, thick and leathery, lapping 
well over the heads. The heads are compact, tender, crisp and have a very mild, 
desirable flavor. 

Among the medium sorts, the only ones not previously described were six varie- 
ties received from the Department of Agriculture, Washington, D. C. Nos. 1, 3 
and 6 grew more like Brussels Sprouts, forming several heads at the base of the 
leaves. The stems were long and on some plants there were six or eight heads 
about two inches in diameter, besides the larger head at the upper end of the stem. 
The heads were very solid, mild flavored, and had a sparse amount of foliage. 

Nos. 2, 4 and 5 had the same tendency, but simply threw out small tufts of 
leaves from the sides of the stems. The terminal heads on these plants were larger, 
but about the same in quality. None of the varieties seemed to be true to any 

* special type. and unless further trial should show decided improvements, they are 
of little value. 
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The surest headers, best flavored, medium season cabbages are All Seasons, Suc- 
cession, Market Gardeners’ No. 2 and Autumn King, all of which are standard 
sorts, either for market gardeners or for home use. 


CAULIFLOWER. 


Seven varieties of cauliflower were grown, viz.: Algiers, Autumn Giant, Extra 
Early Paris, Lenormands Short Stemmed Mammoth and Second Early Erfurt from 
D. M. Ferry & Co., Snowball from Henderson and Walcheren from Vaughan. They 
were handled the same as the cabbages and planted out with the medium varieties 
of cabbage. The cabbage disease attacked the plants early in their growth, and 
but few small heads developed. 


KALE. 


Curled Scotch, German Dwarf Purple, Green Curled Scotch, Half Dwarf Curled 
and Siberian, all from Ferry, is the list of kale grown. 

Siberian is an addition to previous lists, and proved to be very much like Green 
Curled Scotch, except that the leaves are coarser, long and spreading, but very crisp 
and tender when mature. The kales are not much used, but should be in every 
garden, because of their attractiveness, the ease with which they can be grown 
and their pleasant flavor when cooked. 


KOHL RABI. 


Three varieties, Early Purple, Early White and Large Green from Ferry, con- 
stituted the list of Kohl Rabi. It is grown the same as the cabbage and develops 
a turnip-shaped swelling of the stem just above ground, which reaches five or six 
inches in diameter. When properly cooked, they are a valuable addition to the 
list of garden vegetables. 


CUCUMBERS. 


White Spine (Arlington).—_From J. C. Vaughan, Chicago. The White Spine class 
is the general favorite for table use, and this is the type most largely grown for 
market purposes. 

Beauty.—_From J. Lewis Childs, Floral Park, N. Y. The form of the fruit is too 
short and thick for pickles or for slicing. It is one of the earliest sorts to 
mature. 

Emerald.—_From A. W. Livingston’s Sons. The excellent form, handsome appear- 
ance and good quality of the specimens of this variety, together with its long 
season, make it one of the best for table use. 

Fordhook, Jersey and Rockford Pickling are excellent sorts for pickles and for 
slicing. Rockford was the earliest in season. 

Japanese Climbing.—From J. C. Vaughan. This variety has given excellent satis- 
faction for several seasons as one of the best sorts for pickling or for table use. 


Table of varieties, Cucumbers. 


Z Aree 
3 Date of | Date of weight o 
Planted May 26.— ° .| pickling | ‘slicing | Dateot | a single 
Variety. Seana a P size. - aioe TIpevIne- | fruit, 
£a ounces. 
Ay 
Arlington White Spine.| J. C. Vaughan.......---- 70%| July 18 July 24 | Aug 2 2.5 
eatite daw once ne ceeeasas aC hilds sie sereea-=- Os 14 ‘ 20 July 2 a 
Hmersald essere ee A.W. Livingston & Son-} 75 < = 22 me Ames at 10. 
Fordhook Pickling----- W. A. Burpee. & Co..---. a sf 19 * 24 July a4 i 
Japanese Climbing --..| J. C. Vaughan-.------... 95 19 23 A 
Long Green..---.------- J. Os Vaughan .s--2)----e= 85 ‘* se 22 uw 27 Aug. 5 17.5 
Model es Sa sete T, W. Wood & Sons..--- 65 ** S 21 fy 26 H 1 a 
Perfected Jersey Pickle| Johnson & Stokes-..-.-- 95 s * 24 2 30 ; oe 
Rockford Pickle-------- . W. Buckbee.---..---- 90 ; F 12 re 15 | J aly e Bot, 
Short Greeni-------=-—= D. M. Ferry & Co...----- 95 : BS 18 Pa 22 a 3 ae 
Siberianice+ss--2-s-ss-e- VICs Valehanse---es-2=- 8u ‘* A 14 1 I 
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Long Green.—A common sort largely grown for table purposes. 

Model.—From T. W. Wood & Sons, Richmond, Va. Of White Spine type, though 
the fruits are more slender and tapering than that class. 

Siberian.—One of the best early sorts for pickling or to furnish small fruits for 
slicing. 


LETTUCE. 


Seed for the varieties grown outdoors was sown in the forcing-house April 8, 
and the plants were set in the open ground May 18. The table below gives the 
data obtained from this planting. 


Table of varieties. 


Date of | woehned 
‘ ate o weight o 
Variety. Seedsman. maturity. a single 
head. 

LN EET Eps eA ee ea NE ee ie Sunset Seed Co.-_-....--....- June 29 1llb 3 oz 
Altseanons Se ee ee eet © eee JC; Vaughanesse soe. -see- July 5 114 oz 
Bran zZediOupled 2a 8 oes oe eas wateceeee. D. Landreth & Sons-------. June39 |] llb 5 oz 
PLOW HANG GOI Geen es senecoseconcee wet eeace JACuvViane hanes eeene meee CO 25 13 oz 
Gris Pp asilCot pace scans cone usseasencesteeneesee A. W. Livingston’s Soas-- 3) 1236 oz 
DenvereVMiarketese oot Sam eset ewes sccs DEV WerryaidssCOseeseeeena- © 29} 1lb 38% «Zz 
German Butter Ue AS SalZeneescee = ee ras July 1 14 0Z 
Golden Curled. ...| D. Landreth & Sons .-| June30|] 1lb 4¥«z 
Grand Rapids- -. | J.C. Vaughan © 8 30h eal libpommoz 
Green Fringed.......-.-..---- J.C. Vaughan July 1 1! *0z 
Hanmi ltony Marketesssess.s-s=o eee easi=— a= eae J. A. Bruce & Co..-.--.-.---- “Ss | ol lb .83genz 
HeaVVEVW ele htses. cscceetescceas cence nonisasee Je As SalZer=cessoeee eect eee June 28 Nl oz 
FOTO eee sean ee oe ce Sone eaea cose ner ena ee ees AS. WACK a SONnSee see seo se oes July; ol l-Ib 162 oz 
NEGO Mas paso loos asowba costes ececeneeorsontce cee: JAC Vac hansees ses Suan Dh ommaz 
WAN CAStOP.. cee see nae eee ee een Seana Ww. A. Burpee & Co...---.--- June29| ilb 1 oz 
Dares sce saan c= sates oteeeeeoeek JO vVaughante asses soees “ 29) 1lb 3¥0z 
Meet copes oe a eae eee ceatoewesaetee Jee uD nORDULR Es escsae eens. July 1| llb 4 oz 
IVI OTEO Reet = oats cunts ba neulsld seu Se estisecssorccsase JO, Waugh aneee sss seen June25 | 1 lb ie 
MryerseAll Richt 222.2. Sel ee eee Johnson & Stokes_.-.-....-- SRe29) 13% oz 
ING WHIM OLK boo coe ccab tea asunnenbess seasersaesn Peter Henderson & Co.-.--- e380) |) Ibo) soz 
IN One e ee ee oak sap een eae ace seteaes soarenes Peter Henderson & Co...--. Sh iee 1248 oz 
IMGs (MAB eS Senor ae ease er eeococosesSseeneasenee Bees. BULDee : i a : ue eB OZ 
i . A. Bruce 0. “ uly OZ 
Oe nneage J.C. Vaughan.. 5 acer 12% 02 
J.C. Vaughan June 19 8 oz 
Halaman er ---cseenncssoe eases asec cerieeecne voces. Johnson & Stokes.-.....----- es) 1046 0z 
endertal Bate ee Se ik ee eo awse ean tisaeeeueceweees HVA Dreer 2 oa $5308)" albulisoz 


The following are recent introductions: 


Alaska.—From Sunset Seed Co., San Francisco, Cal. It forms a loose cabbage 
head, fourteen to sixteen inches in diameter. The margins of the leaves are waved 
and curled and the surface is blistered. The color is light green. The leaves are 
tender but somewhat bitter. 

Bronzed Curled.—_From D. Landreth & Sons, Philadelphia. Forms a solid head 
eight to ten inches high with the leaves spreading twelve to fifteen inches. Some- 
what of a Prize Head type but a lighter green and the heads are larger. Tender and 
the quality is of the best. A most excellent sort. 

Crisp as Ice.—From A. W. Livingston’s Sons, Columbus, O. Appears to be identical 
with Brown and Gold and is of the old Brown Dutch type. 

Golden Curled.—From D. Landreth & Sons. Appears to be identical with Alaska, 
though the heads average slightly larger in size. 

Hamilton Market—From John A. Bruce & Co., Hamilton, Ont. It has a large, 
close head that is very tender and of the best quality. Much like Iceberg in habit, 
except that the outer leaves do not have the purple tinge. <A fine outdoor sort. 

Heavy Weight._I'rom J. A. Salzer, LaCrosse, Wis. A small-growing, close- 
heading variety that has little value compared with the many better sorts. 
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Hero.—From Jas. Vick’s Sons, Rochester, N. Y. The type is not fixed. Some 
plants are a much darker green and more purple than others. A few plants formed 
loose heads, while others were open and spreading. 

Lancaster ._From W. Atlee Burpee & Co., Philadelphia, Pa. Plants twelve to 
fourteen inches in diameter and eight inches high; light yellowish-green in color. 
The inner leaves are very much waved and close together, almost forming a head, 
but without folding as do the cabbage heading sorts. Tender and delicate in texture 
and of good quality. Attractive in appearance and a good variety. 

Maximum.—From J. M. Thorburn, New York. A large dark green cabbage-head- 
ing sort of fair appearance and quality. The color is too dark to sell well in market. 

Myers All Right.—_F'rom Johnson & Stokes, Philadelphia, Pa. A sort closely 
resembling German Butter, but the heads are closer and scarcely as large. 

No. 2.—From Peter Henderson & Co., New York. The plants form a loose head 
of a bright yellowish-green color. The inner leaves blanch almost white and are 
of the best quality. A quick-growing sort but the plants are small. 

No. 182.—From W. Atlee Burpee & Co., Philadelphia. Forms a loose head four- 
teen to sixteen inches in diameter and eight to ten inches high, of a light yellowish- 
green color. A large growing sort that remains a long time in condition before 
sending up a seed stalk. It is attractive in appearance and the quality is good. A 
fine variety. 

Nonpareil Cabbage.—From J. A. Bruce & Co. The plants closely resemble those 
of Hamilton Market. 

Salamander.—_From Johnson & Stokes. A small heading sort, light yellowish- 
green in color. Tender and quality very good, but the heads are too small. 

Wonderful.—_From H. A. Dreer. Plants sixteen to eighteen inches in diameter 
and ten to twelve inches high. Of Iceberg type, but scarcely as close and firm head- 
ing, and a darker green color. The leaves are tender and the quality good. An 
excellent dark-colored variety. 


Summary of Varieties. 


For the forcing-house and hot-beds we have found no better variety t.an Grand 
Rapids of the loose- growing sorts. If a heading lettuce is desired for forcing pur- 
poses, Tennis Ball, Boston or Rawson’s Hot House would give good results. 

Of the varieties grown in the open ground, none has given better satisfaction 
than has Iceberg. It is a large-growing, close-heading variety, attractive in appear- 
ance and excellent in quality. It stands the heat well and remains a long time in 
condition. Hamilton Market, Morse, Prize Head and Wonderful are also good 
out-door sorts. 


ONIONS. 


The onions were grown in a sand loam that was not an ideal onion soil, but fairly 
good results were secured. Aside from the variety test, some work was with the 
Prizetaker by starting the seed under glass and transplanting to the field. The 
results were very satisfactory and showed that the large, late varieties of onions 
can be grown in that way, and that the work of transplanting was little if any 
more than the first hand-weeding, while a considerable saving of seed can be 
made. 

Burpee’s Australian Brown, so named from the home of its origin, is one of the 
best general purpose onions in our list. They are of a slightly flattened, globular 
form, averaging three inches in diameter, and one and three-fourths in thickness. 
They are of a brownish red color, and are very firm and solid. While they mature 
early in the season, they appear to be good keepers. The. flavor is mild and 
pleasant. 

Bermuda Red, from D. M. Ferry & Co., averaged the same in size, and about the 
same in firmness. The color was pale red; texture rather coarse, and flavor mild. 
This variety matured early and very evenly. 

Delicatesse, from J. A. Everitt & Co., is a flat onion, mild in flavor, but rather soft 
and coarse. The color was a delicate pink, with a white center. They grew large, 
measuring four inches in diameter. 

Extra Early Red, and Giant Rocca were both received from D. M. Ferry & Co. 
Early Red is a flat, slightly coarse, medium sized variety, rather strong in flavor. 
It is solid and of some value as an early market sort. 

Giant Rocca reached a diameter of three inches and was nearly spherical in form. 
Our season is rather short for it to reach its full size. The color is light red; 
texture coarse; flavor medium. 
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Gladiator, J. A. Salzer Seed Co., is a globe-shaped onion, about three and one-half 
inches in diameter. The skin is thin, light red; texture coarse; flavor mild. The 
tops dried down early, and the bulbs, which were quite solid, matured in good 
season. 

Mammoth Silver Skin, Marzajola, Michigan Yellow Globe, Prizetaker, Queen, Red 
Wethersfield, Southport Red Globe, Southport Yellow Globe, Southport White Globe, 
Italian, Perpetual, Round Silverskin, White Silverskin, Yellow Danvers and Yellow 
Dutch were recieved from D. M. Ferry & Co. 

Michigan Yellow Globe was among the best, being nearly spherical in form and 
of high quality. It is valuable for commercial growing, as it is productive, at- 
tractive in appearance and a good keeper. 

Prizetaker is especially valuable for sowing in hot-beds and transplanting. In 
this way it grows to a large size and the handsome appearance of the bulbs and 
their excellent flavor make it desirable for either home use or market. The bulbs 
are four inches in diameter and somewhat flattened. 

Kound Silverskin and White Silverskin are grown mostly for bunching or 
pickling. They are quiek growers, forming small, tender, crisp bulbs that are very 
white and glossy, and have a mild, sweet flavor. 

Yellow Danvers and Yellow Dutch are standard sorts of high quality. 

Vesuvius Red, W. H. Maule, is an Italian onion which reached a diameter of four 
and one-eighth inches and was three and one-half inches thick; color bright red; 
texture rather coarse and a little soft; flavor mila. ihe tops were large and did not 
ripen off well. 

PEAS. 


Peas were sown May 16, in double drills forty-two inches apart. Each seed was 
given a space of about two inches, and covered to the depth of four inches. The 
soil was a rich, sandy loam, and the conditions of the weather were such that 
germination was rapid. 

The list included sixty varieties, seven of which were grown and described several 
years ago; they were planted again this year to observe if the type had deteriorated, 
but the results showed that the varieties are still pure and quite productive, and 
indicate that careful selection is maintained by the leading seedsmen. 

The seven varieties referred to are Bergen Fleetwing, Blue Beauty, Chelsea, Forty 
Fold, May, Rural New Yorker and William Hurst. It will be seen from the table 
of varieties that these rank well with the other sorts. The following kinds have 
also been described in our previous bulletins but were grown for comparison: 

Admiral, Advancer, Alaska, American Wonder, Champion of England, Clipper, 
Extra Early, First and Best, Hancock, Maud 8, Nott’s Excelsior, Pride of the 
Market, Rural New Yorker, Stratagem, Surprise and Universal. 

Peas may be divided into four classes, according to the height of the vines and 
various characteristics of seeds and pods. The varieties first described may be re- 
garded as types of the several classes. 

Class I.—Plants tall, averaging about four feet in height; seeds white, greenish 
or cream colored; pods slightly curved. There is no better variety in this class 
than Champion of England. Its quality and productiveness make it a desirable 
sort both for commercial purposes and the family garden. 

«Long Island Mammoth, one of Dreer’s standard sorts, is a strong grower with very 
large, coarse leaves. The pods were extra large, but did not fill, which caused it 
to rank low in productiveness. The peas are wrinkled, greenish in color and of 
excellent quality, which places it among the desirable sorts. 

Mammoth Luscious, from Maule, has vines four feet in height, which branch 
near the ground and make an abundant growth; leaves small, light green; pods 
large, very irregular in form and development. The peas are greenish white, of 
good size, tender and of good flavor, but the pods were not filled. 

Saint Duthus, received from Wm. Henry Maule, is one of the best late varieties. 
The vines are rank, strong growers, with dark green leaves, and are very prolific; 
pods long, pointed at the apex, well filled with tender, sweet peas. The length 
of its edible maturity is also a desirable feature. 

Class Il.—Half Dwarf, two or three feet high; seeds smooth or wrinkled, green or 
cream colored; pods nearly straight. 

Cc. P. R.—Bruee, is very rank and coarse in growth, and showed traces of mildew 
this year. The pods are long and pointed at both ends, but were not well filled. 
Peas are of the marrow type, plump, tenaer and of the est quality. If it were 
more productive, it would be a valuable sort. 
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Bergen Fleetwing...... Gregoryiese- eee 84 “ 12 | June 24 39 8147 | 428 “9 
Bishop’s Dwartf--__--_-.--- Landreth] 80 “ 24 | July 18 63 7 |-5:8 1750 24 
BluesBeauty=---------- Bruce 85 ‘* 13 | June 30 45 8|68 | 40.4 22 
Champion of Ealanc 92 * 28 | July 21 66 12;57 | 52 48 
Chelsea... 95 i | eas ll 46 9/58 50 29 
90 “ 13 | June 26 41 8|47 | 40 20 
Jey Rt es ee eee 75 29 | July 20 65 12|}46 | 36 33 
Sa SOS es Sees 85 ‘ 10 | June 28 43 10;}68 | 40 30 
68 ee e329) 44 9|49 | 36 32 
i 90 ee alt 23 38 TaleorSaeles0) 3 
SSC hesteeees wae 84 iets Yt sr) 40 8/48 | 37.5 27 
English Wonder........| Vick ---. 80 ‘© 20 | July lo 60 9|47 | 64 14 
Extrapwanlvestecssseses 75 ‘© 11} June2l 36 8|47 | 50 28 
Extra Early Market...- 60 Coat eel 36 8|}69 | 44.4 34 
Family Garden.--....-.. Maule 92 so 2D 40 12;}69 | 50 32 
First and Best__.-..--- Ferry. 95 CY) C20 35 10/58 | 50 41 
Horty Holds Tandeoeh ae 60 * 28 / July 8 53 10|}69 | 48 40 
Gradusie se eee BUrpeestesa2 a eee eee 70 * 16 | June 28 43 12/47 | 33.3 32 
FQN COCK sare cenaees Wood & Sons....---- 60 Ouik! be 43 8/48 | 40 27 
John Bulle Thorburnpssseesse ss 40 ss 27 | July 13 58 10} 47 | 33 24 
TET Oa ee ee EES Henderson --.--....--- 45 O27. eh 57 10|47 | 66 28 
iin oes Ba EL Wickes aie ete Sie 85 S16: eat 49 12|48 | 50 14 
Wirhtning2s--2------ 2s" Sunset Seed Co.----. 70 On ABTS une 24 39 8/47 | 43 28 
Lightning Express----- Beckbee:s. ==. 22522. 65 5) 26 41 8/47 | 5u 32 
Long Island Mammoth.| Dreer___..........---- 60 © 28 | July 18 63 12|49 | 27.3 44 
Mayitt 3 ee Ssizerse-e eee 40 “ 14 | June 29 44 10/57 | 63.5 16 
Mammoth Luscious....| Maule ........---.---- 80 * 28 July 18 63 12} 46 | 30.5 48 
Micheolmasiccssaseseecee Sunset Seed Co.-_-__- 25 | July 8 “ 65 12) 24 | 22.4 2L 
New Maud S........_--- Pnceice PN RE es 65 | June 15 | June 23 38 10|46 | 50 26 
Nott’s Excelsior_...._.. PEYss eee eet oo ee 70 Coals CO hr} 41 10|}57 | 55.5 13 
Omegarei sesso eee STN Seed Co....-- 80 28 | July 8 53 8/48 | 45 28 
Perfects sae Burpee se Leese 20 se 98 $18 68 10|}48 | 42 21 
Rerpetualessesesneee ees Manle=. cccaceecss 40 | July 6 are 66 8|46 | 48.2 30 
Philadelphia _......-.. Wood & Sons.......- 60 | Junel4 | June26 41 9/46 | 44.4 27 
Pride of the Market-.. Every Spiers eee 60 26 | July 12 57 12/35 | 36 22 
PIZ Oe aceene ese acer ens)|| GLELOLY i accisescesnes= 65 ‘© 16 | June28 43 10| 47 | 50 16 
IRECOrd ee a J ohngon & Stokes...} 65 Ose 26 41 8/57 | 40 33 
Rellances ose cececes Everitt Dee ee eae een’ 55 See lb omc | 42 8/47 | 44.4 24 
Ringleaderss2 45> Bruces ss ae ee 60 6" 12 PES 42 9| 86 40 32 
Rural New Yorker..... Wood &}Sonsesesseee 50 a) 3) 43 10|35 7.5 27 
Saint Duthus-_-____...... Burpee! 2225-2 75 | July 6! July 20 65 12 | 5 10 | 51.3 46 
Sanders Marrow....... Thorburn eeoeesenwess 10 coma: oe 21 66 12)}45 | 28.6 29 
Scorcheres-s-e ee eeen Sal zeree cess seeeeee= 90 | June a June 25 40 8/46 7.5 30 
Startler eee Buck bGetanccssiseeces 1 ot July 21 66 10} 24 | 18.6 23 
Station sss sess eecee Gregory we eee ees 80 Gi 3 June 26 41 10}35 | 50 31 
Stratagemessceseesscace HOLT Yseces sec cctmeenee 20 | July 2) July 18 63 12/57 | 53 33 
Summit =... eee Noreen: King &Co} 75| June15 | June 27 42 12)47 | 37.5 30 
Surprises. s ea eee Gregory -<-.---.-..-.|) 85 ay Bo SP cD) 8/56 | 43 21 
Sweet Market.--......_- Vanehanesessaeeessce 70 “© 27 | July 10 55 10 | 57 2 30 
Winiversals22--.--ssseeee Childs\22 2 eS 30 ‘© 15 | June 29 44 8/46 | 50 8 
William Hurst --.-.----. IBTUCE es ccceseoseeee ee 70 * 16] July 8 53 §|35 44.4 8 
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Dexter, from Rawson, is a straigh. podded, rank growing variety. The pods are 
well filled with plump, sweet peas, and, as it is also quite productive, it is a de- 
sirable variety. 

Duke of York, from Dreer, is claimed to be a selection from the Duke of Albany. 
The vines are coarse, upright growers, densely covered with light colored foliage. 
Pods numerous, pointed, straight, and fairly well filled with tender, rich peas. As 
they mature at one time, it is a ‘desirable variety for the market garden, 

Earliest and Best, Salzer, is an upright grower, with vines branching near the 
ground; foliage thick, light colored; pods numerous, straight and well filled with 
large, tender, sweet peas. 

Electric, from Dreer, resembles Earliest and Best in growth, but lacks in pro- 
ductiveness. The quality is good. 

Family Garden, sent out by Wm. Henry Maule, is a good growing variety, very 
prolific and produced peas of the highest quality. No mistake will be made in 
sowing this variety. 

Gradus, W. A. Burpee. Vines are of a strong habit, branching, with light green 
foliage; pods nearly straight, pointed, almost round. The peas are large, tender, 
sweet, and remain in edible condition a long time. This promises to be a valuable 
acquisition. 

John Bull, from Thorburn, is an old standard variety of good quality and average 
productiveness. 

Juno, one of Peter Henderson & Co.’s varieties, is desirable for the main 
crop. The vines are of dark colored rank growth, and averaging about two feet 
in height. They branch low and do not require support; pods nearly round, slightly 
curved and well filled with tender peas of excellent flavor. 

Michaelmas, Sunset Seed Co., belongs to this class. The vines mildewed badly, 
which checked their growth; otherwise they seemed to be good growers, and have 
large pods, filled with peas of good quality . 

Sanders Morrow, Thorburn.—The vines are light green in color and quite pro- 
ductive. Pods long, pointed; peas large, tender. This variety showed blossoms 
and edible peas at the same time, and had a long edible period. 

Class IIJ.—Half »warf, two or three feet high; peas blue, wrinkled or smooth; 
pods straight. 

Acme, T. W. Wood & Sons, lacks a little in productiveness. ‘the vines are vigor- 
ous and produced a fair amount of pods that were well filled with plump peas of 
good flavor. 

Anticipation, Sunset Seed Co., is a low branching, coarse growing variety, which 
matures very evenly. It is quite productive and in quality is up to the standard of 
its class. 

Bishops Dwarf, Landreth, is an old variety of good quality, but its short length 
of edible maturity prevents its becoming one of the standard sorts. 

Extra Early Market, J. M. Thorburn & Co., has light green foliage. It is quite 
prolific, and matures evenly, which together with its good quality, makes it a 
desirable sort. 

Lightning Express, Buckbee, is a good growing variety, and produced an abundant 
crop of pods well filled with peas of high quality. 

Omega, Perfect, Perpetual, Philadelphia, Record, Reliance, Ringleader, Startler, 
Summit and Sweet Market resemble each other in habit, and their quality is up to 
the average of their class. 

Class 1V.—Vines dwarf, one-half to two feet high; pods straight or slightly curved; 
peas cream or bluish. 

The well-known American Wonder is a type of this class, and is valuable either 
for home use or market. 

Ameer, English Wonder, King, May and Prize are worthy of special notice, and 
will be valuable additions to the standard varieties. 


POTATOES, . 


The land used for the experimental plot during the past season is located on the 
the north side of the vegetable garden. The soil is a sand loam, very rich in 
vegetable humus. The ground had been used several years in growing strawberries, 
and after the fruiting season of 1897 hau passed it was plowed, well worked down 
and about the middle of August seeded to crimson clover, which made a very 
dense, rank growth, reaching a height of eight to ten inches before the ground 
froze. 


EXPERIMENT 


As soon as the ground was in proper condition the following spring, 
rolled and harrowed at frequent intervals, until the time of planting. 
varieties were planted May 14, and the late ones June 4. 
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it was plowed, 
The early 
The seed was treated 


with corrosive sublimate (1-2,000) for one hour, and the crop showed a very small 
amount of scab. At the time of planting, furrows six inches deep and forty-two 
inches apart were made and each variety was given a space in the row forty feet 


long. 


pieces, which were dropped eighteen inches apart. 
hoe, after which the ground was rolled with a heavy roller to pack the soil. 
prevent the evaporation of moisture from the soil and hinder the growth of small 
weeds, a weeder was used at intervals of four to six days until the plants were 
about five inches high, after which a Planet, Jr., cultivator was used, strictly adher- 


ing to level culture. 


Two pounds of each variety was used for seed and was cut into twenty-five 


The seed was coverd with a 


To 


Both early and late varieties were watered by the irrigating 


system about the time of setting and once when the tubers were half grown. The 


season was very favorable for the growth of the plants, and as they were not killed 
by frost until the middle of October, many varieties continued to grow, even though 
the tubers reached edible maturity earlier in the season. 


Lubie of varieties, plot planted Muy 14. 


Height 
and color Date of 
of vines. maturity. 
Early varieties. Seedsman, 
Inches. 
L. G 
(light 5 
green.) o © 
D. G. Was “4 
(dark Ea 3 
green.) fx | 
NCI Genes sean ee sae Dep teeemea--e 18_.L. G. | Aug. 1| Aug 
Alpomaceess ssoee- SS Phe eee 16..L. G. st sé 
‘Andesiti ie secee se: OR ese 18.-L. G. | July 26 oo 
Belles. seer emeenaees 18__D. G. | Aug. 6 “8 
Blushits: 2a ee Lo ae Seen 16__D. G. Cosel se 
Bovée!--=--<2>--<=-- pope pcre as 18._L. G. CO 8} OF 
Dawn: Sses5 2.022 e: H.C. Marsh.) 15..L. G. oa ce 
Delaware...-.-.---- Gregory..-..-- 18_.L. G. ‘* 26 | Sep 
Garfield s ea es. Landreth ____| 20..L. G. S26. % 
\ Herrington Peer...| Dep’t -..-.---.- 20.-L. G. S26) | PAs 
Hopeoye Rose-..... SS Roce coos 24__D. G. Oe 2) Ye 
Teele. se H.C. Marsh-| 12..L. G. SS ae 
Irish Conley Serene Depit a 18__L. G. 6 © 
ee She peas Ser iG: ee 1 Ga 
kine ‘of the Earlies Ci eee ee 15._L. G. ie 6 ss 
Michigan..-........ Se Wagteusee 18_.L. G. | July 28 + 
Montana Rose.... |Northrup, 
King & Co...| 20._D. G. |} Aug. 1 co 
Norther Dep ti e2s.-2 LAG: OSG} se 
Ohio 2. E. Tally... DG: Oa | D 
Peachblow - Dep’t .. D. G. OOF al és 
Pinkeye - se L. G. | July 2 ce 
Pridemesea sf D. G. Aug. 6 “ 
Quick Crop-. oe Gs 1 ce 
CAG 86a ae RY D. G. {6 ce 
Richmond Belle...| Wood & Sons D. G. aie E se 
Robertsine eee. regory. an. Ge SO. OF 
Six Weeks.........-. Dep't DEG. COP OO 
Snow pales s D. G. | July 28 ee 
Snowflake Jr.____-- ee 20 Purple | Aug. 1 C 
State of Maine..--- Landreth ....} 22..L. G. 1 f Ss 
Thoroughbred --..- Depitmscas-—- 18..L. G. S Ste 3: iG 
Trumbulleoseoeeeee Stree eae 20.-L. G. eet aC) se 
White Lily SER Saleaas: 18__L. G. DOG G) 
Ohio === Cre ee BAS 15_.L. G. OG} es 
Woodhull) 2-2-2 22: Cs eee aes 24__L. G. OS. 1 41G3 o 
Wood's Earliest.--.| Wood & Sons} 18_-_D. G. | July 28 My 


Yield per acre, 
bushels. 


10.36} 82.92 
33.63) 82.93 
2.59) 124.4 
18.14) 93.29 
7.77/212,51 


28.32) 111.43 
10.36} 82.92 
10.36/318.76 
321.35 
290.25 


165.86 
196.96 
3] 165.86 
3) 63.27 
59.6 


176.22 


160.67 
12.95|204.73 
5.18)155.49 


5.18!'124.39 
15.55; 93.3, 
10.36) 85.52 
18.14}182.17 
12.95) 106.25 


ene 243.61 
10.36]186.59 
7.77| (84 
2.59|126.99 


2.69}290.26 
10.36) 126.98 
18.14} 184. 

12,95)152.9 


25.91/114.02 
5.18)187.35 
178.82] 25.91|204.73 
72.56) 5.18) 77.74 


Average yield for 1897 and 


General average. 


106.25] 124.24 
9u.61| 9U.61 
99.77| 99.77 
137 .35]148.59 
152.9 {152.9 


138 .65| 167.18 


295 .44|295.44 
146.42]126.98 


202.14)204.4 


161.77 
68.67) 107.51 


158.09} 148.35 


184.00|186.92 
143 ..83]192.27 
123.1 1184.76 
103.66) 127.84 
112.73]128.37) 
97.18) 123.57 


88.24 
126.98 


248.13 222.85 
41 .24)138.22 
119.21 


112.73 ahi 23 
108.84! . 
222.82) .. 


| Number of years averaged. 
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Late varieties. 


Abundance......-.- 
Accidental.......... 
Adirondac 
American Beauty... 
SATIZONG eco csec esses 


Battles’ Best. -------- 
Beauty of Beauties-- 


Carman No. 3.-.-.----- 
Champion of the 

World! 22222": 
Clarendon Beauty-- 
Clinton 


Columbus - ....-..--.- 
Ditton’) sss 22enes- 
Hndurance:----.----- 
Enormous 
Mlaglestsessc28 es 5858 


Fottler Peachblow-- 
General Purypuse.... 
Good Times... ...--. 

Harvest Queen.-.... 


Honeoye Rose..-..-- 
Hoosier ----- 
Trish Mignon--.---... 
Joseph pe 
King of the Roses--- 


Kiondykete:-25-~---- 
Weonanrd!=s.--- 2 - 
Lightning Express-_- 
Lincoln __ - 
Livingston 


Livingston Banner-- 
Loug Keeper. 
Maggie Murphy...-. - 
Maule XXX_- 
Michigan Beauty.__- 


Mills Banner..--_-- 
MillspPrizel = 22. 
Milwaukee. ......... 
Minnehaha 
Montana Wonder... 


Onwards ia. 2 222252 
Onphans!s) 22225 -- 
adelfords:.. 2222222 

Peachblow.........-. 


Perfection 
Pingree 


IPlanetettncssees se 
Pride of Michigan-. 
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Table of varieties, plot planted June 4. 


Height 
aud color 
of vines, 

Seedsman. 
Tuches. 
iG 
(light 
green.) 

D. G. 

(dark 

green.) 

Depts - see. 24_.L. G. 
Seescen|| CARRIER ter 
ve Be LEG: 
Soi eee 18_.L. G. 
Ce ee 24__L. G. 
SSmre Pic rae hae 28..D. G. 
se eeerseeas S 26..D. G. 
Sear 24 Shae Gre 
Ls 7 Eee ee 1S2aGs 
eS A le ok: & 26..D. G. 
AE, Ary ec logeeege 26__D. G. 
et ee eee by (Ee 
hii ieee eee ee 24.-L. G. 
A. F, Currier} 28._D. G. 
Depitsaessee =. 30..L. G. 
Chapman .._-} 24..L. G. 
Depitiecsseses 24__D. G. 
Sas ciate ek ae 24__L. G. 
De eee eae) 24__D. G. 
SP a sen 26..D. G. 
Set Pele ate en 24__L. G. 
pelt et Sse og bee! rote Da 6a 
Sey eee 26._L. G- 
Vaughan..... PAR (en 
Depifies22— 20..L. G. 
B. W. Steere_| 1U__L. G. 
Depts 24__D. G. 
le ie oe ek 26_.L. G. 
SON Tt eee eae 24_.L. G. 
oC PRESEN 6 eG 
Scie Tene ae 28._D. G. 
So eee eee 26-_D. G. 
shorn eet 30__D. G. 
Livingston -.} 26..D. G. 
Dept = 24..D. G. 
Say ead Se 24_.L. G. 
Diep ed an 5 24__L. G. 
Maule .... __. 26_.D. G. 
Depts enone 24__L. G, 
Teh irs ee ae a rye DM Es 
SS peel eet 30.-L. G. 
Duara ee: eee 24_.L. G. 
[de dN eee 18__L. G. 
Northrup, 
King & Co.} 26..D. G. 
Depiteeseeeee 24 __D. G. 
SSE See ee 26._D. G. 
Chapman ____| 25__L. G. 
Dept aa 26__L. G. 
Sata me ek 24._D. G. 
SoM Saye NON 24__D. G. 
Northrup, 
King & Co.| 26__L. G. 
0 ee 25_-L. G. 
L. L. Olds....| 24..L. G. 


= 
x 
Date of Yield per acre, | 
Maturity. bushels. SI 
aI 
aie 
us} os 
s © 
Ps 3 
E a1 a 
2 o 5 = 3 Bos i 
e aoa aise | eevee 
S = 25) 8 os | Be ae 
ica) = 4 nN =r sy o 
Sep. 10 | Sep. 28 |191.78] 20.73)212.51|186.59}219.42 
ne 6 18 1160.68] .__.. 160 63/181 .7 : 
ity “© 30 [207.33] 5.18]212.51|199.55) 188.31 
sf 8 * 20 | 88.11] 5.18) 93.29) $5.37/155.48 
se 1 SOR EBD ED) 7.97| 163.27) 1386.05)... ._- 
Bed) ‘© 30 [381.73] 5.18/336.91)243.61) ____- 
16 *6 625 1290.26] 2.59]292.85/1<6.99) ______ 
oe 4 20 |119.21} 5.15}124.39)121.8 | .---- 
ot 1 42 1114.03} 5.18} 119.21/121.8 | ..... 
Soe ylD) “28 1847.27] 2.59/349.86/269.52/220.69 
S15 “© 28 1316.18] 28.5 |344.68]256 .56/252.22 
OoF 1) “ 29 1155.5 | 7.77)163.27]121.75)231.51 
* 294 1 Oct. 6 1233.25] 7.77/241.02]159.38) ... 
ss 8 | Sep. 20 |248.8 | 10.36/259.16]----- |------ 
ot 18 6 26 1253.98] 20.73/274.71|216.4 |...... 
se~ 16 ote e0) (196290) Onl Sizueen4 eee ences 
** 20 | Oct. 8 }145.13] 5.18 150-31 105.13 : 
© 20 | Sep. 380 |160.68} 2.59)163.271165.86!290.25 
ia”, 28 (248.8 5. 18/253 .98| 168.45 202.14 
‘© 26 | Oct, 8 [176.23] 5.18]181.41]147.72/218.45 
© 12 | Sep. 20 | 57.01] 7.77) 64.78] 93.29) 169.31 
Be LA ** 26 1285.08] 5.18/290.26/233.24) _... 
“Ol 0) “30 (217.7 7 .77|225.47|171 04/228 .06 
Aug. 24 id 6 |111.44] 2.59]114.03) ----.|---.-. 
Ps “© 2 1116.62] 86.28]152.9 |183.46/118.34 
Sep. 4 SSF AG al eee Be ecp S| tease | ere 
Sa) LO ‘24 1121.81} 10.36]132. 17/110 VWisoose. 
“© 20 | Oct. 4 [248.61] 23.32/266.93]187.7 | .---.- 
ee 1 | Sep. 1U |129.58] 46.65/176.23]182.17/14L.73 
Od Ky) ‘© 18 |186.6 | 36.28]/222.84/2 7.69) ...--- 
18 ‘30 1313.58] 31.1 |844.68]224.17 
a 4 * 18 |222.88) 25.91]248.84}18) .45/183.57 
Soo) “© 28 |222.88 31. 1 1253.98]2U7.32} -.-.. 
SO 20 Se 29 Select toled dlOLgG| een aeeaan 
LO “© 24 1310.99] 10.36/32' 35/233. 23/298 .03 
‘ce 24 © 80 1129.58] 7.77)137.35}'49.01) ----. 
“12 “20 1145.13] 28.5 173.63] 169. 74/233.37 
Ss 16 © 26 1129.58} 5.18)134.76) i 
Ser 3} “© 29 1181.41] 41.46]222.87|193. 46) 128.72 
S19 s 29 1145.13] 28.5 |173.63/203.43) -_... 
oe AoA “30 1219.29] 67.38]287.67/220. 28] - - 
ee 6 ‘© 20 1142.54] 46.65'189. 19] 164.56) 152.92 
a3 ee 6 16 |121.81] 18.14)189.95) .-----| ----.. 
$8) 20 66) 805 184276)| Sle 1G5586 | ben lea 2 
Sola © 24 1145.13] 23.32|/168.45)132.67/231 51 
star) * 28 |132.17| 67.38]199.55| 147.71) --- --- 
ey) S29) | soleis|ed Ol p0trO8| eonean | em———e 
feed se 20 1215.1 | 38.87/253.97 200.42} __.-- 
** 28 | Oct. 10 [2383.25] 23.32/286.57|193.02|273.84 
ee 6 | Sep. 18 |145.13| 41.46|!86.59)168.45)..-.-. 
© §©20 | Oct. 1 }215.1 | 41.46/256.57)----. |--.-.. 
G4 Sep. 28 |129.58] 33.69)163.27/164.56) .-.... 
Seema CTS OS E48) | ee era LOGE ee ees | eeesee 


| No. of years averaoed. 
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EXPERIMENT STATION BULLETINS lid 


Table of varieties, plot planted June 4.—CONCLUDED. 


= 
a 
Height = i : 
Date of Yield per acre, | & =] 
pnd Color maturity. bushels, E) ea 
=] 
& ; | 3 
Late varieties. Seedsman. = E 2 
Inches, 2 ee 
. G. B > a 
(light : ; o. | ailaes 
green.) & a a eee = [teal Bal ias 
Gs 2 rs pn r= r= ES 5 ° 
(dark cs a PN are eal eyes) |) 
green.) =a) =| 4 wn ae |< om 4 
Pi ide of Seneca...-.--. Dep"t Sek ocs 24..L. G. | Sep 14 | Sep. 26 |145.13} 25.91/171.04/152.29]......| 2 
Read 99... sees eseeces a neereeee 24__D. G. = HO) ‘© 20 |116.62) 36.28]152.9 |143.83) ...... 2 
Rose of Erin_.-...... Gootenteses 24__D. G. SSee16 “28 1155.5 | 36.28]191.78)156.79] _.... 2 
Rose Standish..-..... Mooter ete eG “SCI6 ‘© 28 139.95] 25.91|165.86/141.22]157.33] 3 
Rural New Yorker--| 26__D. G. ‘* 20} '* 29 1176.23] 20.73/196.96|178.82|192.32| 9 
Rutland Kose: 22.522 oo neeeeess 18..L. G. % 18 “© 28 | 56.6 | 25.91!) 85.51] 99.77/209.05] 3 
Seedling No. Ce a ree Meo ttttete= 26_.L. G. 20 “© 28 $111.44) 7.77/119.21] 95.88) ...._. 2° 
Sir Walter Raleigh.| ‘*  -...__.. oh ay s° 24! Oct. 4 1165.86] 25.91/191.77] 172.38] ._.... 2 
Suffolk Beauty-...... He ae 22. G. 24) * 6 1155.5 | 10.36/165.86]154.19]...... 2 
ay lOMmes =: sess oe eee Taylors 26-21. G: 10 | Sep. 30 |196.96} 20.73/217.77) _.....] _-...- 1 
Winele: Same 2 222: Dep't ae Tes 24__D. G. WE *€ 30 |106.25) 15.55)121.8 |148.01}142.53) 3 
Unknown ee ee °6__L. G 26 | Oct. 10 212.51] 12.95/225.46]156.78]139.05] 3 
Se aeaen Pineal ie peae (ea e)| Seba ere ee oe a 
sesceceeneee| FC INSTOC...-... Sve . oO. .00 Sooke sees 
Vigorosa eee Dep't Ee 24__L. G. % 16 “© 24 1176.23) 31.1 |207. 33 186. po 165.19} 3 
White iPeschblow=22 sao a neemenee 26._D. G. 28 | Oct. 10 225.47) 28.5 |253.97|117.72] ____. 2 
Wonderfuls.2 2222: Hammond._-| 24._L. G. “© 24 | Sep. 30 /155.5 | 5.18/160.68] .-_.. A 1 


The Colorado potato beetles were very numerous in the early part of the season, 
which made it necessary to spray the vines often; but the late varieties were 
sprayed only when they were about four inches high and when half grown. For 
this purpose white arsenic instead of Paris green was used with good results. 
Great care, however, must be taken in the use of arsenic, or the foliage will be in- 
jured. It should be prepared as follows: For one pound of arsenic, take two 
pounds of unslaked lime, and two gallons of water. Slake the lime in the water and 
heat until it comes to the boiling point; then add the arsenic and let it boil slowly 
for thirty minues. The arsenic will dissolve and unite with the lime, forming an 
insoluble compound, which can be used without danger of injuring the foliage, at 
the rate of 200 gallons of water for one pound of arsenic. Bordeaux mixture was 
also applied to the entire crop as a preventive against leaf blight. 

In addition to using the more promising of the varieties tested in 1897, an en- 
deavor was made to secure new varieties from seedsmen anu introducers. The 
addresses of the seedmen from whom the new varieties were received are as fol- 
lows: T. W. Wood & Sons, Richmond, Va.; J. ©. Vaughan, Chicago, Ill.; D. 
Landreth & Sons, Philauelphia, Pa.; A. W. Livingston’s Sons, Columbus, O.; James 
J. H. Gregory & Son, Marblehead, Mass.; Wm. Henry Maule, Philadelphia, Pa.; 
H. C. Marsh, Munice, Ind.; Northrup, King & Co., Minneapolis, Minn.; L. L. Olds, 
Clinton, Wis.; H. N. Hammond, Decatur, Mich.; C. E. Chapman, Peruville, N. Y.; E. 
Tully, Penza, O.; A. F. Currier, Duplain, Mich.; B. W. Steere, Carthage, Ind.; F. D. 
Taylor, Traverse City, Mich. 


‘ 


Notes on New Varieties. 


Clintou.—A medium late kind which appears to be productive and in every way 
promising. The vines are dark green, strong growers, branching close to the ground 
and exceeding two feet in height. The tubers are medium to large in size; in shape, 
round, or a little elongated and sligthly flattened; skin, clear white, smooth, finely 
netted and spotted with numerous small dots; eyes, long, broad and shallow, 
slightly lipped. The texture is firm, white and floury. 

Dawn.—An early variety that resembles Early Ohio in growth, but is a little 
different in form. The vines are also more slender than those of the Ohio. The 
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tubers averaged rather small; shape, long, roundish and tapering, being larger at 
the stem end; skin, light pink, with small russet and pink patches scattered over 
the surface. The eyes are of medium depth with strong markiugs, pinkish, open 
and shallow, well scattered over the surface; flesh, very firm, solid anu white. The 
yield was light, but owing to its other promising characteristics, it will be given 
further trial. 

Delaware.—A medium early variety that possesses many strong points. The 
tubers reached edible maturity rather early, but the season was favorable for their 
growth, aud the vines remained green until the late varieties were harvested; the 
plan‘s are strong, light green, upright growers, and form a compact covering fo: the 
hills. The tubers are roundish or of a somewhat irregular, oblong, flattened form. 
They were slightly inclined to be knobby, but this, perhaps, was due to the season; 
skin, white, finely netted; eyes numerous, strong, well distributed, rather open and 
deep. The flesh is solid, white and fine grained. 

Dutton.—Considered a leading market variety in some parts of New York state. 
Size, medium to large; long, oval, tapering towards the stem. The skin is white 
and smooth; eyes, narrow, small, shallow with pink markings, and slightly lipped; 
flesh, white and a little coarse. The vines are strong and thrifty, with a light green 
tint. 

Gartield.—A variety with medium sized, light green vines, that reached edible ma- 
turity as scon as many of the early sorts, but continued to grow until late in the 
season. The potatoes were very regular, oblong and little flattened; eyes, about 
medium in number, well scattered, small, white, slightly lipped and not very deep; 
skin, white. finely netted and with slight russet appearance. '[be flesh is firm, fine 
grained ana very white. This and Delaware are two very promising varieties that 
closely resemble each other. 

Hewes.—A seedling received from Vaughan, the tubers of which though rather 
small, were very regular, and of a desirable elongated, oval, flattened shape. The 
skin is creamy white, finely netted and specked with numerous raised dots, or 
minute pimples, eyes, open, shallow, pink, with strong seed sprouts. The texture 
and flavor are very desirable, and the markings strongly resembling LOSE of the 

Early Ohio. Will be given further trial. 

Hoosier.—A pinkish-white, smooth-skinned potato, with some Aes charac- 
teristics, but the yield was so small that it will be tried again before any description 
is given. 

Hurst.—Vines are of short, but strong, upright growth, and of a light green color. 
The tubers averaged about medium size, but are not of a desirable shape, being 
long, pointed at the ends and crooked, which makes them appear necky. The skin 
is white, finely netted; eyes, shallow, scattering and sometimes raised above the sur- 
face. The quality is up to the standard, but the appearance of the potato is against 
it for a market variety. 

Livingston.—A new late variety, originated at Columbus, O., which resembles 
Seneca Beauty, except in color. The vines are strong upright growers with a thick 
mass of large dark-green leaves; the tubers average large, rather coarse; shape, 
oblong, slightly flattened; skin, clear white, netted. The eyes are small, shallow and 
seattering, and have decided pink markings; flesh, white, firm, but a little coarse. 
Owing to its excellent growth, size, shape and quality, this var‘ety promises to be 
among tbe leaders. 

Maule XX X.—An attractive pinkish-white potato, uniformly of large size; shape, 
long, flattened. The skin has a delicate pink tint, is netted and somewhat veined; 
eyes, rose-colored, narrow, deep, strongly lipped and with prominent buds. The 
eyes are evenly distributed over the surface, and one of the leading characteristics 
seems to be a slight fan-shaped wing, extending from the tip and sometimes from the 
base of the eye; flesh, white, rather coarse. This variety is a strong grower, and the 
tubers appear somewhat coarse, while the ridges around the eyes give them a rough 
appearance. 

Minnehaha.—A medium season yariety, having short, stocky upright vines. The 
tubers averaged medium to large in size; shape, long, slightly curved, with oval 
ends and of uniform size the entire length: skin, clear white, or slightly netted; 
eyes, smal:, rather deep, numerous; flesh firm, solid and white. Its cooking qual- 
ities are gocd, but the shape and lack of productiveness prevent its being of special 
promise. 

Montana Rose.—A light rose-colored variety, very uniform in size; shape, flat, 
oval or somewhat elongated; skin, thickly netted and prominently veined; eyes, 
small, shallow, located mostly toward the seed end. In texture they appear a little 
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spongy, but the flesh is white and starchy. The vines are dark green, strong 
growers, or medium height and of branching habit. Although only a small yield 
was obtained, the other good qualities of the variety will secure for it further trial. 

Montana Wonder.—A medium late variety that lacked in productiveness, but has 
other redeeming qualities. The tubers are large, long, oval, rather irregular; eyes, 
numerous, well scattered, shallow, many being even with the surface, and with 
prominent elevated lips, while others are sunken in an irregular pocket, making the 
tubers appear rough. The skin is white, finely netted, and the quality excellent. 
The vines are dark green and rank growers. 

Ohio.—Mr. E. Tully, of Penza, Ohio, sent a sample of seed for trial, which proved 
to be a very fine strain, showing that the variety has been ke,t pure by careful 
selection, which has probably prevented the usual deterioration, noticeable in this 
variety. The tubers were large, oval, symmetrical, smooth and of the usual high 
quality. 

Orphans.—Received from Peruville, N. Y., proved to be very choice stock of that 
variety. The plants were strong and the yield speaks for itself, being considerably 
larger than was secured from seed grown here for three years. This shows the ad- 
visability of occasionally changing the seed. No difference in the quality was 
noticeabie. The tubers are large, regular, oblong, flattened; eyes, few, shallow, 
well scattered; skin, netted, white; flesh, firm, white and dry. 

Pingree.—A very clear, white-skinned potato, free from dots or bunches; shape, 
slightly oval, with a large seed end tapering to the stem. The eyes are broad, open, 
shallow, white and scattering; in texture they are very firm and floury. The vines 
are strong, light green, upright, branching growers. 

Pride of Michigan.—The tubers are of good size but rather rough in appearance 
and with an irregular, oblong shape. The skin is of a delicate pink and white 
tint, finely netted, and with a Smooth, velvety apeparance. The eyes are large with 
pink markings, open usually on the surface, though some are deeply sunken; quality 
good; vines of medium size, branching close to the ground. Although lacking in 
productiveness, and rougher than is desirable, the quality is such that they will be 
given further trial. 

Richmond Belle.—One of the most productive of the early varieties. Size, medium 
to large; shape, round, to oblong, some being considerably elongated. Tubers all 
merchantable. The eyes are broad, shallow, pink, few in number and well <cat- 
tered; very solid, firm and of high quality. This is a promising sort, and while it 
resembles the old variety, Early Belle, it seems to be a stronger grower. 

Roberts.—_Said to be a sport from Queen, but differs in color, having a clear white 
netted skin. The tubers averaged rather small, oval. slightly flattened; eyes, 
shallow, small, with pink markings; quality good, being firm, dry and of good 
flavor. It is considerably advertised as a choice, early sort, but our trial for one 
year does not enable us to pronounce it superior to many others. 

State of Maine.—In form, round and regular, with a white, netted skin. The eyes 
are sinall, round and shallow, with fan-shaped extensions from the edges of the lip; 
flesh, firm and dry, but a little strong. A strong growing, early sort, but it lacks in 
productiveness. 

Taylor.—A sport of Hebron, which gave a good yield of desirable tubers. They 
are large, oblong, a little flattened and with a tendency to taper toward the ends; 
skin, clear, white, slightly netted; eyes, narrow, small, deep, prominently lipped, and 
well distributed, although a majority are toward the seed end; flesh, white, dry and 
floury. ‘l'ayior is a little later than Hebron and has coarser vines, which average 
over two feet high, and branch close to the ground. 

Venezuela.—A potato brought from the country of that name, by Governor H. S. 
Pingree, the seed of which was received here October 15, 1897. The tubers were in 
a poor stafe of preservation and at the time of planting, many were badly decayed, 
which had a tendency to weaken the eyes. The plants however, made a fair 
growth and developed a strong, medium sized vine. The tubers were of average 
size, long, pointed. rather irregular, somewhat flattened; skin, smooth, dark purple, 
with occasional white spots; eyes, bread, very deep, and dark purple. They re- 
semble Harly Rose in form, but the color is such that they would not become a 
market variety, even if they were up to the average in productiveness. 

Wood’s Earliest.—One of the first to mature, but lacking in productiveness. The 
tubers were medium to large; shape, irregular, round to ‘oblong; skin, pure white, 
with occasional small patches of purple; eyes, strong, deep. purple, lipped very 
much like Peachblow, scattered evenly over the surface. The flesh is pure white 
and firm, but it seems to be a little watery. 


320 STATE BOARD OF AGRICULTURE 


Wonderful.—A long, rather coarse, oval potato, having a white, finely netted 
skin. The eyes are broad, open and of medium depth, giving them a smooth appear- 
ance; fiesh firm, white and watery; vines are strong growers, but the yield was un- 
Satisfactory. 


Summary. 


The yields this season show a decided increase over those of 1898. 

Thirty-one varieties last year planted May 11, averaged 130.1 bushels per acre; 
this year thirty-six varieties planted May 14, showed a yield of 159.5 bushels, an 
increase of 29.4 bushels per acre. 

The seventy-one sorts planted June 4, averaged 201.24 bushels per acre, while 
seventy-five planted June 4, 1897, only averaged 124.88 bushels per acre, or a differ- 
ence of 73.36 bushels in favor of the crop of 1898. 

Tne soil for the two tests was very similar, but the summer of 1898 was a month 
longer and more favorable for large yields, although in some instances it was detri- 
mentai to the quality of the tubers. 

Among the more promising of the new extra early varieties, maturing in July, is 
Andes, which gave a yield of 124.4 bushels, and was fully ripe Juiy 26, although 
the tubers were merchantable a week or ten days earlier. Early Michigan, a choice, 
smooth, white potato, ripened only two days later and gave a yield of 176.22 
bushels. Snowball, a round, white variety, gave 126.99 bushels p-r acre. 

Of those maturing about August 1, or less than a week after Andes, is Snaw- 
flake, Jr., which yielded at the rate of 290.26 bushels per acre. It is an oblong, 
smooth potato, of high quality, that has been grown here for five years, and for that 
period has averaged more than 200 bushels per acre. Richmond Belle comes next 
(245.61 bushels), followed by Blush (212.51 bushels) and Kansas (163.27 bushels), 
both of which are of standard quality. Norther (204.73 bushels), a variety of the 
Rose type, has been grown for six years, and is one of the best second early sorts, 
ripening about a week after Early Michigan. 


Medimmn Varieties. 


Of the medium varieties, Garfield (821.35 bushels) and Delaware (818.76 bushels) 
gave the largest yields. Herrington Peer (290.25 bushels) matured a few days 
earlier, but did not quite reach its yield of last year. It is a seedling of Early Rose 
and the two are nearly identical, but the quality of the Peer is superior. Last 
season it yielded at the rate of 300.62 bushels per acre. 

The season was very favorable for the maturing of the late varieties, some of the 
later kinds being still green and uncut by frost when they were harvested, about the 
middle of October. 

Livingston (878.38 bushels) gave the largest yield, but Leonard (844.68 bushels), 
Battles’ Best (836.91 bushels), Livingston Banner (821.85 bushels) and Orphans 
(501.64 bushels) are heavy croppers, of good quality and promise to become stand- 
ard varieties. 

Carman No. 1 (849.86 bushels) and Carman No. 8 (344.68 bushels) raised their 
average, and still stand as leaders among the commercial varieties. The latter is, 
as a rule, rather more productive than Carman No, 1, and in many sections is being 
extensively planted in place of Rural New Yorker. 


The Prevention of Potato Scab. 


During ‘the last two seasons, tests have been made of various materials as pre- 
ventives of the scab upon potatoes. The ground selected had not been used for 
growing potatoes for several years, hence the soil should have been free from the 
scab germs. The variety used for the experiment was Carman No. 8, and in select- 
ing the tubers, special pains were taken to have more or less scab upon each of the 
tubers. ‘the remedies and methods of applying them were as follows: (1) Chloride 
of lime sprinkled upon the seed dry, after it was dropped. (2) Chloride of lime as a 
5% solution in which the seed was soaked for three hours. (2) Formaldehyde gas to 
which three lots of seed were exposed for two, five ard seven hours, respectively. 
(4) One-half per cent formalin, in which five lots of seed were soaked two, four, six, 
ten and twenty-four hours, respectively. (5) Lysol, one-half per cent, in which differ- 
ent lots were treated two, four, six and ten hours. (6) Carbolie acid, two per cent 
solution, in which four lots were soaked for two, four, six and ten hours. (7) 
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Chlorine gas, to which 'the seed was exposed for three hours in a tight receptacle. 
(8) Corrosive sublimate, at the rate of one part to two thousand of water, in which 
the seed was soaked for one-half hour. 

Rows forty feet long were planted with seed that had been treated in each of the 
above ways, and four additional rows were planted with seed that had not been 
treated as a check. A record was kept of the number that grew with each of the treat- 
ments, and when the crop was harvested, the per cent of tubers that were scabbed 
was determined. The results are given in the following table, with the cost of each 
treatment for one acre of potatoes: 


Seab Experiment. 


Percent Per cent | Cost of 

Material Used. Manner of Application. of Plants Bec Mater 
that Grew. | scabbed. cents. 
Chloride of lime in the hills_....| Sprinkled on the seed dry- 10 0 50 
Chloride of hme 5% solution.... | Soaked seed 3 hours. ____-. 75 19 82 
Wormaldehyde gzas----.-._-------. In closed nee hrs, a 6 
oe TT USE Pa) hee oe be F +e 6 
ee SN Cas se rp se ee ve “ee 0 0 6 
Formalin solution 4% -...-..-. - Soaked seed 2 hours-.....- a A A 
ee oe ae 3 < . . ee 4 Las iS = ee, « 5 i} 
ii be oe oe 6 eae Yao 30 1 10 
6. ae oe oe 10 a ay a a 8 U 10 
at oe oe oe 24. WAN BS Soe 4 0 10 
Lysol solution 3% Soaked seed 2 hours...... 60 2 20 
oe ‘ec oe oe ot SONG Sehr 48 1 20 
iT oe oe “s “ 6 CO Foes 85 0 20 
ae iid ot co oe 10 CONAN at BES 7 0 20 
Carbolic acid solution 5 Fee aN at Soaked Se¢ d 2 hours See i 0 55 
iL ce ata Colac Mi Mae ee 0 0 25 
‘ “ “ “ ane 17 &“ } Os oe Aaa 0 0 55 
OMOrine| Zasen sss. eee eee In tight receptacle 3 hours 20 1 10 
Corrosive sublimate (1-2000) ____. Soaked seed }§ hour-_-_-___- 100 2 4 
ING GET ee ee ee ee eee ee sean een ee 100 LOPS; 0 


It will be noticed that the five per cent solution of chloride of lime destroyed 
25 per cent of the seed but produced no effect on the amount of scab 
upon those that grew. When used dry in the hills, the injury was less 
severe, but only 10 per cent of the plants grew. The result, so far as the pre- 
vention of scab was concerned, seemed to be satisfactory, as all of the tubers were 
smooth. Formaldehyde gas also had an injurious effect upon the development of 
the seed, as after being treated with the gas in a closed receptacle for two hours, 
three-fourths of the seed failed to grow, and the plants that did develop were quite 
weak and spindling, and very few of the tubers were merchantable. The gas, how- 
ever, seemed to be effective in preventing the scab, as only one per cent were scab 
affected, while the untreated rows averaged 10 per cent. In the rows where the seed 
had been treated five and seven hours with formaldehyde gas, no plants appeared. 
One-half per cent formalin also seemed to have an injurious effect upon the develop- 
ment, as when seed was soaked for two hours a slight injury was noticed, and after 
twenty-four hours, only four per cent grew. A small amount of scab was found 
where the treatment ranged from two to six hours, but with the longer treatments 
no scab was apparent. The results with a one-half per cent solution of lysol 
were similar to those secured with formalin, except that tthe injurious effect upon 
the seed was more marked. When the two per cent solution of carbolic acid was 
used, none of the plants grew, and with chlorine gas, only twenty per cent of the 
plants grew, but the plants that did develop showed only slight traces of scab. 
Corrosive sublimate at the rate of one to two thousand and with the seed soaked 
oue-half hour, seemed to have no injurious effect upon the growth of the plants, 
and reduced the per cent of scabbed tubers to two, as compared with ten where the 
seed was untreated. 

As will be noticed in the column giving the cost of materials per acre, the cor- 
rosive sublimate treatment is cheapest of all, although the cost of the formalin 
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treatment is not excessive. With the use of these materials, taking two hours as 
the maximum time for the treatment of the seed with formalin, the results seem 
satisfactory, and in sections where the crop is seriously affected with the scab, the 
use of ither of them will be found profitable. As every one of the other treatments 
resulted in injury to the seed and partial or total loss of the crop, they cannot be 
recommended, especially as most of them are considerably more expensive than 
either formalin or corrosive sublimate. From the fact that corrosive sublimate is 
a poison, many have hesitated to use it, but as it can generally be secured at any 
drug store, while formalin can be found, as a rule, only in the larger towns, the 
former will undoubtedly be quite generally used. Corrosive sublimate can usually 
be obtained for eight or ten cents an ounce, and at about one-half this price in 
larger quantities, while formalin costs about fifty cents per pound. Experiments 
with the use of corrosive sublimate for the prevention of potato scab have now 
been carried on for five or six years, and the method of preparing and using it has 
several times been given, but as we have frequent inquiries regarding it, the direc- 
tions are repeated. 

The treatment should be made in a wooden vessel of some kind, and metal re- 
ceptacles should always be avoided. For sixteen gallons of water take one ounce 
of corrosive sublimate, which should be moistened and made into a paste and dis- 
solved in one gallon of boiling water before it is diluted. Fairly good results are 
secured when the seed, without previous preparation, is placed in this solution and 
allowed to remain from thirty to sixty minutes, but in case the seed is badly in- 
fected with the scab, it is advisable to soak it in clear water for one or two hours 
before placing it in the corrosive sublimate solution. The treatment is often given 
after the seed has been cut, but as the exposed fiesh of the tubers is slightly injured 
by the treatment, it is advisable to soak the seed before cutting the tubers. Unless 
to be used within a day or two, care should be taken not to allow the tubers to re- 
main in a deep pile, and in no case should they be placed in bins, boxes or bags in 
which potatoes have been stored, unless care is taken to disinfect these with the 
corrosive sublimate solution. One ounce of the corrosive sublimate will be sufficient 
for ten bushels of the seed, but as the strength of the solution is gradually reduced, 
it is advisable to add one-half ounce of the corrosive sublimate after treating five 
bushels and repeat this until all have been treated. 

The aid given by the bacteriologist, Prof. C. L. Marshall, in the way of advice 
and assistance in making the treatments, as well as the deep interest taken by him 
in the results, is greatly appreciated. 

Severai investigators have reported marked benefits from the use of sulphur as a 
preventive of potato scab, but our own tests do not justify this claim. As long 
ago as 1889, when the use of this material was first advocated, we made a thorough 
test of sulpbur, using it at the rate of one hundred and fifty pounds per acre upon 
two varieties. When the tubers were dug many of them were coated with sulphur, 
but little 1f any benefit could be observed and, in one case, there were ratler more 
scabby tubers where the sulphur had been used, than where the seed was planted 
without treatment. Asa result of this experiment we have little faith in the efficacy 
of sulphur. As compared with corrosive sublimate, the particular claim that has 
been mace for sulphur is that it is not poisonous, while a very small amoant of 
corrosive sublimate would prove fatal to animals of any kind, but, even when sul- 
phur is used at-the rate of only one hundred and fifty pounds per acre, the cost 
would be so great that few would be likely to adopt it as a remedy, especially as 
corrosive sublimate for treating the seed for an acre of potatoes does not cost more 
than five cents, and if ordinary care is taken, there will be no danger from its use. 


Co-operative Experiments with Potatoes. 


For several years we have sent out a number of collections of the varieties that 
seemed most promising to thirty or forty persons in various parts of the state, in 
order that the varieties might be tested under varying conditions of soil and climate. 
We also aimed to thus distribute the new kinds, as the recipients were asked ¢ 
share their first year’s crop with their neighbors. In order that the reports might 
furnish similar data, blanks were sent with the seed on which the following points 
were to be noted: Date of planting, date of ripening, the distance of planting, the 
number of hills, the yield both of large and small, and the size and quality of the 
tubers. We give below the average of the reports we have received and readers cai 
draw their conclusions as to the varieties likely to be of value in their section. 

In order that the seed might be furnished to some of the representative farmers 
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of each county, it was distributed through the secretaries of the various county in- 
stitute societies, and it is understood that a report upon the varieties and an exhibi- 
tion of the tubers will be made at the winter institutes. 

The collections consisted of two pounds of about ten different varieties, the ma- 
jority of which were comparatively new sorts, although some of the older standard 
kinds were included for comparison. 

About fifty collections were sent out during April, 1898, and reports have been e- 
eeived from a majority of the parties, including: 


Geo. W. Abbot, Alma. Chris Bernhart, Beechwood. 
F. A. Bradley, Vassar. Robert Brighton, Wyandotte. 
C. E. Crissman, Washington. H. C. Dennison, Ada. 

H.H. Doane, Barron. E. E. Evans, Edward. 
Freeman Franklin, Buchanan, F. E. Goodspeed, Ithaca. 
Walter Gorton, Howell. Wm. H. Gorsline, Battle Creek. 
John M. Haven, Bloomingdale. C. S. King, Thornton. 

Joseph Long, Bad Axe. John F. Muller, Wayne. 

H. A. Nichols, Hastings. O. A. Nummer, Ionia. 

James Russell, Creswell. Alonzo Stitson, Walled Lake. 
W. C. Stewart, Fremont. Fred A. Thatcher, Ravenna. 
Parley C. Thomas, Hemlock. O. S. Thompson, Allen. 

Mark Turner, Huron. Frank Ward, Vermontville. 


Dell Warren, Stanwood. 


An average was taken from the reports of the above, which showed the following 
yields per acre in bushels: 


Variety. Marketable. Unmarketable. Total. 
PAN UIC AICO fereye Sie eer aie rae see 241.95 24.5 236.45 
Warm aniNonglea so lee ee Ue ee dan wes 251.2 21.3 272.5 
CarmaniNowar wee sec sere eect aes 248.7 14.7 263.4 
Banlyaviichi cans neem ame ene eee 152.3 23.4 175.7 
HarlyaiNortherso 2 22 sea cee eer se ese 185.7 28.4 214.1 
Barlyereachblowsessece nes soso aoe es 186.3 14.7 201.0 
arly; Thoroughbreds oes) 2es-eee ee ees 167.1 28.1 195.2 
MWivinestonvbanner essen ae soe eee ee 170.3 12.7 183.0 
MaccieyMunphiy. se s5os eee sscne se ccsece se 181.4 17.2 198.6 
ieachblow, Seedlings: esse. seceeee se cee 280. 20. 305. 
HROSERIN OS, Py Rae ein ches Cao ay SARL sett Pate 221.7 16. 237.7 
ROsey StanGgisht sae een ee ye see lee 150.3 17.8 167.6 
RADISHES. 


The forcing radishes are small in size and of quick maturity. The form differs 
from 1ound-turnip to olive-shaped or half-long tapering; the color from white or 
yellow to all shades of red, scarlet and crimson. Many sorts differing in name are 
almost identical, though usually slight differences in form or color distinguish the 
varieties. 


Varieties having Round or Turnip-shaped Roots, 


Earliest.—From D. Landreth & Sons. Tops small; root very dark garnet color; 
flesh greenish white, crisp and tender. The variety has a long season, but the very 
dark color is somewhat unattractive. 

In and Out.—An excellent bright, dark red sort with white tips. 

Leafiess.—From J. J. H. Gregory, Marblehead, Mass. The tops are very small 
and a dark green color. The root is dark red, handsome in appearance, regular in 
form, and mild and pleasant in flavor. Unique in smallness of tops. 

Ruby Pearl._From W. Atlee Burpee & Co. A very fine bright red sort. Perhaps 
the best of the turnip class grown here this season. 

Twenty Day Forcing.—From Johnson & Stokes. A very fine round sort with a 
slender white tap-root. Very attractive in appearance; crisp and of mild flavor. 

White Rocket, White Summer Turnip and White Turnip Rooted are fine white 
sorts, mild and pleasant in quality. They are not so attractive as the bright col- 
ored varieties. 
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Table of varieties. 


‘ Days to 
Variety. Seedsman. edible 
maturity. 
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Koray OOIMMeL ioe eae eee oee ees eae Ee oo aly Di M-vHerny do) Co sla aree 36 
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NWihitesturnip Rooted stm a ee ee ae DM Herryic: OO. seen ees 30 
Yellow, Summer Lurnip Rooted 2 ye ee D. Mo Merry’ &' Con. en ee 32 


Of the varieties belonging to the olive-shaped class, Red Rocket and Rose gave 
the best satisfaction. 

Cardinal and Highteen Day Forcing have roots three to four inches long and 
one inch in diameter at base. Their bright red color is very attractive and their 
larger size and quick maturity make them preferable to the smaller sorts for forcing 
or outdoor planting. 

Long Searlet Short Top and Cincinnati Market are long rooted sorts well suited 
to the outdoor kitchen garden or for market purposes. 


SWEET CORN. 


The trial plot of sweet corn was planted May 26. ‘Thirty-one varieties, including 
many of the old sorts and some new ones which have not been described in our 
bulletins, were used: Adams, White Cory, Champion, Concord, Country Gentle- 
man and Stowell’s Evergreen are varieties that are familiar to most growers and 
need no further description. 


Asylum, one of Vaughan’s medium varieties, was not entirely satisfactory, but will 
be given further trial, as it has good-sized, well covered ears. The kernels were 
plump, broad, cream white, tender and quite sweet for an early sort. 

Best of All, from Buckbee, is very much like White Cory, but it is somewhat 
later The ears were of good size for eight-rowed corn, and well covered with broad, 
tender kernels of good length; cob small and white. 

Beverly, from Landreth, was among the best early sorts. The ears were of only 
medium size, but they were well covered. The quality of the kernels, for corn of its 
season, is very good, and, though it lacked in the size of its ears, the delicious flavor 
makes it a desirable sort. 

Early Evergreen, sent out by D. M. Ferry & Co., seems to occupy the place 
among early sorts that Stowell holds as a late variety. The ears mature at about 
the same time as the Concord, but are a little larger, and the kernels are much like 
Stowell’s Evergreen. The quality is superior to that of Concord. 

First Crop, from Rawson, resembles Cory, but is not as good, as it smutted badly 
and the kernels were of poorer quality, but it is a fair, eight-rowed sort. 
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First of All, one of Buckbee’s specialties, is of the Concord type. The ears are 
good-sized and well covered, kernels broad, deep, tender, sweet; cobs small, but 
some of them are red and color the kernels in cooking. This is a good medium 
early variety for home use, as its edible maturity is of long duration. 


‘ 


Table of varieties, Sweet Corn. 
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Washington Market___--- oo Moa A 105.97 | 97 | 7. .82 | 7.4 | 12-16) .4387 | 1. 8.8 
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Gentry, sent out by T. W. Wood & Sons, is a large growing variety that resembles 
Stowell’s. The ears are large, uniform and well covered with rich, cream colored 
kernels. While not superior to Stowell’s Evergreen, it is a choice late variety. The 
stalks are strong and densely covered with long foliage, which makes it desirable as 
a fodder corn. 

Giant, another of Ferry’s novelties, is a late variety of good quality and some 
promise. The ears are very large, symmetrical and covered with broad cream 
white kernels of the highest quality; cob large and always white, which shows it 
to be a well selected variety. The stalks are strong growers and seem to stand 
dry weather. 

Henderson, from Peter Henderson & Co., is a medium late sort, which reached 
edible maturity a little earlier than Stowell. The ears are very symmetrical, 
uniform in size and well covered; kernels broad, deep set, tender, milky, very white 
and have a sweet and delicious flayor. This promises to be a very desirable general 
purpose or market sort. 

Indiana Wonder, from Everitt & Son, has slender ears and small kernels that 
resemble those of Country Gentleman, but are much shorter. The kernels are 
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tender, sweet and milky, but some of the ears are not well covered, due probably to 
the condition of the weather at the time of setting. 

Lackey, obtained from Gregory, proved to be a small growing sort of poor quality. 
The ears were short and poorly filled; kernels broad with a tough shell, and de- 
ficient in richness. It was badly smutted, which is against it as a cropper. 

Maine, from J. C. Vaughan, grew much like White Cory, and was of about the 
same quality. It is a good extra early sort, but not a true sugar corn. 

Mammoth, another variety from Vaughan, is one of the choice late standard 
varieties. The ears are large and are well filled with juicy, sweet, deep set, tender, 
cream white kernels. This variety should be in every garden, as it is a superior 
late sort. 

Manhattan, from Thorburn, is a dwarf-growing variety which proved of no yalue, 
as both ears and stalks were badly smutted. 

Maule XX, from Maule, has rather short stalks and closely resembles Concnull 
but it produces good sized ears, of good quality, a few days earlier than that 
variety. The kernels are very tender, plump and sweet and cover the entire cob. 
It promises to be a good general cropper. 

Melrose, from Thorburn, is much like Maule XX, but is of inferior quality. 

Northrup, King & Co. XX XX, grows a medium sized stalk which produces ears 
of high quality. They are very symmetrical in shape and are well covered with 
large, broad kernels. The kernels are deep-set, very tender and rich in sugar. 

Old Colony, Vaughan, is a standard sort that needs no description and should al- 
ways be found in a home or market garden, where a choice, prolific variety is 
desired. 

Pennsylvania Rare Ripe, from Wood & Sons, resembles common flint corn, and as 
a table sort hardly finds a place among the numerous varieties of higher quality. 

Silver Coin, one of Livingston’s specialties, has a very strong growing stalk, well 
set with ears, which are of good size and well formed; kernels milk white, tender, 
juicy and of rich, delicate flavor. A medium late variety. 

Telephone, Salzer, is a small variety much like Cory in size and quality. 

Triumph, Rawson, has long, slim ears; kernels are tender and of good size, but 
they are not very sweet. 

Washington Market, also from Rawson, is identical with Egyptian, as grown last 
year. In quality it is among the best, and it should be more generally grown as a 
late variety. . 

No. 18, from U. S. Dept. of Agriculture, is a small variety that was badly affected 
with smut. The ears are short and the kernels, which were badly mixed, were of 
medium quality and fairly rich in sugar, but of no established type. 

White Cory is one of the best of the early sorts, while Hickox is among the varie- 
ties largely grown by market gardeners and for canning or drying. The kernels are 
of high quality, and shrink but little. 


TOMATOES. 


The seed was sown in the forcing house March 29. The seedlings were trans- 
planted April 24, and the plants were set out in the field June 6. The rows were 
six feet apart, and the plants four feet distant in the rows. 

In the table below will be found the date on which the first fruit ripened; the 
number and weight of fruits produced on two plants to September 12, and in the 
next column the total number of ripe fruit produced on the two plants during the 
season. The average weight of a single fruit is also given. By dividing the crop 
into two periods the earliness of the variety is more readily determined. 

The ‘‘c’ following the seedsman’s name in the table indicates that the variety 
has been grown one year at the college and seed saved for the present test: 

Among the recent introductions which have not been previously described in our 
bulletins are the following: 

Burbank. The foliage is of ordinary type, but smaller in size and closer in 
growth. The fruits are borne in clusters as are the cherry sorts, and are round, 
about one-half inch in diameter and bright red in color. The quality is very high. 
It is a valuable Small fruiting sort for preserving. 

Conference. The foliage and fruit are closely like Advance, but it is a week 
later in ripening. The fruits are slightly larger in size than that variety and the 
cell-walls are thicker. 

Dominion Day. The fruits are of good size, bright red in color and ripen evenly 
without cracking. The form is somewhat irregular, but not enough so to injure its 
selling qualities. This variety gave the largest amount of fruit for the early 
market. A valuable early sort. 
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Dwarf Golden Champion. Similar in plant and foliage to Dwarf Champion. 
The fruits are more oblong and not so regular in form as those of Dwarf Champion. 
A good yellow sort. 


Table of varieties. 
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EKarliest Market. The fruits are of medium size; some are round, but the greater 
number are somewhat irregular and vidged. The color is a bright red and the 
quality is good. A very good medium early variety. 

County Fair. The growth of the foliage and plant is similar to Dwarf Champion. 
The fruits resemble those of Acme in form and color. The quality is high and the 
plants are productive. An excellent sort. 

State Fair. Similar to County Fair in plant growth. The fruits resemble those 
of Dwarf Aristocrat, but will average larger in size. The upright habit of the plant 
and the good form and excellent quality of the fruit are the valuable points of this 
variety. 
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World’s Fair. Appears almost if not quite identical with Dwarf Golden Cham- 
pion in plant and fruit. 

Fifth Day. An early ripening sort, bearing purplish red fruits. The variety is 
productive, but the size is too small to be of much value as a market tomato. 

Freedom. Foliage and plant of the ordinary type. The fruits are round, smooth, 
and color evenly a bright red. Promising as a medium early market sort. 

G. A. R. Foliage of ordinary type, but the leaflets are large. The fruits resemble 
those of Ignotum closely. Excellent in quality and a valuable sort. 

Golden Glory. Fruit much like that of Golden Queen, but it will average larger 
in size and the form is more regular. It was earlier in ripening and the plants 
were mere productive than those of Golden Queen. A most excellent yellow varity. 

Gelden Prize. Foliage somewhat similar to Dwarf Champion, but the plants are 
of more spreading growth. The fruits grow in clusters, are not so large as Golden 
Queen and have streaks of red about apex. 

Logan Giant. Foliage closely of Ponderosa type, but the leafiets are smaller and 
lighter green. The walls are very thick and solid and the flesh is dark purplish 
red and of good quality. The unevenness in form is against it as a market tomato. 

Yellow Prince. Foliage and plant of Dwarf Champion type, but of larger and 
stronger growth. The fruits closely resemble those produced by Dwarf Golden 
Champion but are larger, more solid and the form is more regular. A good yellow 
variety. 


The following sorts have been grown for two or more seasons: 

Advance. This variety has given excellent satisfaction for several seasons as a 
second early sort. The fruits, while not large, are regular in form, of good color 
and quality and the plants are productive. 

Bright and Early. The fruits are somewhat similar to those of Advance, but 
are a brighter red in color and a week later in ripening. The plants were very pro- 
ductive and ripened a good propertion of the crop early. 

Earliest. This variety has been grown for several years as a first ripening sort. 
It surely has a place to a limited extent, for this purpose. By systematic and care- 
ful selection for several seasons we have developed a superior strain of this variety. 
Atlantic and Ruby bear larger fruits, but are a week or ten days later in ripening. 

No. 105. This variety is somewhat late in ripening, but the plants are very pro- 
ductive and the fruits large, of good color, quality and form. Valuable for pro- 
ductiveness and the large size of the fruits. 

Potato-leaf Ignotum. The fruits are larger than those of Ignotum and the plants 
are as productive. Very desirable for market or for home use. 

Terra Cotta. A variety having a thin, velvety skin and flesh of a rich red color 
and excellent quality. An excellent sort for home use. 


Summary of Varieties. 


Earliest is one of the best early ripening varieties. Atlantic and Ruby follow 
Earliest and the fruits are of larger size. 

Advance is one of the best early kinds bearing small fruits. Acme, Beauty, 
Dominion Day, Ignotum, Perfection and Potato-leaf Ignotum are excellent for the 
general crop. 

Golden Queen and Golden Glory are among the best yellow sorts. 


Agricultural College, Mich., 
February 10, 1899. 
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BUSH FRUITS FOR 1898. 


Ba is SRA AVES ANT Ee Pi Gi ADD BIN: 


Bulletin 171.—Horticultural Department. 


Since the last report upon small fruits was issued, several varieties of raspberries 
and blackberries have been added to the collection and have been sufficiently tested 
to permit of a report upon their behavior. In the following bulletin notes upon 
these new sorts as well as upon a number of the older varieties are given. Al- 
though a large number of varieties have been introduced with high praise during 
the last five years, comparatively few have shown greater merit than was pos- 
sessed by the older kinds; and, as will be noted from examination of the summary 
given under each of the fruits, the more valuable kinds for ordinary purposes are 
those that have been in cultivation from five to ten years. 


BLACKBERRIES. 

Ma nS aT 

| Number of 

Variety. Vigor. Date first} Date last | Produc- | Quality. | berries to 

ripe fruits. fruit. tiveness. weigh 1 oz, 

,’ 
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Early King. The canes are of vigorous, upright growth and productive. The 
fruits are large and of good quality. It is early in ripening and the bulk of the 
crop is ready for market before Snyder aod Taylor are ripe. Should be a profitable 
early market variety. It is somewhat tender and would suffer badly in a cold 
winter unless protected. 

Early Mammoth. The fruits are very large, but so few are borne that the variety 
has little promise of commercial value. Over one-half of the growth was killed 
back by the winter. 

Eldorado. In previous seasons this variety has been as hardy as Snyder. ‘The 
past season, however, nearly all the growth was killed by the winter and but few 
fruits were borne. 

Lincoln. Quite hardy and productive, but the fruits are very small and drop too 
easily from the bushes. 


42 
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Maxwell. This was the first year of fruiting. The canes were not of strong 
growth and were quite badly injured by the winter. A few small and imperfectly 
formed fruits that were of good quality were borne. Further trial is required to 
test the variety. 

Reyner. This was the first crop borne. The variety is good in cane growth and 

seems to be quite hardy. The berries are short, conical, quite irregular in form, of 
good quality, but too sraall in size to be of value as a market berry. If the size 
of the fruit improves as the plants become older, it may become valuable. 

Sanford. First berries borne this season. The canes are of strong growth. 
About one-third of the cane growth killed by the winter. The frults are of much 
the appearance of Snyder, though scarcely as large. A good crop of fruit was 
borne and the variety seems of considerable promise. Further trial necessary. 

Snyder and Taylor are old standard sorts that usually produce a good crop of 
fruit. The canes will stand an ordinary winter without serious injury. 


RASPBERRIES. 


The tips of the canes of several varieties of raspberries were killed by the winter, 
but all had a sufficient amount of live cane growth to bear a full crop of fruit. The 
soil where the plants were grown is one that dries out very easily and is underlain 
with quicksand which closely approaches the surface; the cane growth and pro- 
ductiveness are, therefore, not what they would be under more fayorable conditions. 
Tne piants were sprayed with Bcrdeaux mixture when the young canes were about 
one foot high and the anthracnose was thus kept in check until the crop was 
harvested, when the old canes were removed and burned. 


Black and Hybrid Raspberries. 


ABBREVIATIONS. 
Size. Form. Color. 
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Black Diamond.—Did not make as good a showing as last season. The canes 
were of weak growth and the few berries borne were below average size. 

Columbian.—Perhaps the best of the purple-cap class. 

Conrath.—An excellent medium early variety. Good in cane growth and pro- 
ductive of large-sized berries. 

Edmunds.—Plants from Ed. Reynolds, Owosso, Mich. The canes are of strong 
growth. The berries are medium to large in size, quite irregular in form, and 
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of a jet black color, with flesh of good quality, dry but quite firm; they erumble 
very easily and can scarcely be picked without falling apart. 

Hureka.—This variety is good in cane growth and is quite productive. The 
berries are large in size, though not very firm or of high quality. It is early in 
ripening and is worthy of extensive planting by the market grower. 

Gregg.—An old variety largely planted as one of the best late sorts. The canes 
are somewhat tender and the variety should only be planted on a high, well-drained 
location. 

Kkansas.—An excellent early to medium early variety. The canes are quite hardy 
and bear a good crop of large-sized fruits. One of the best market berries. 

Lotta.—Plants from Storrs & Harrison Co., Painesville, Ohio. The canes are of 
very strong growth. ‘The berries are large in size and round conical in form. ‘The 
color is a brownish black, giving the fruit a mottled appearance that is not very 
attractive. The quality is high and the berries are firm. The plants were set in 
the spring of 1897. Further trial is necessary to test productiveness. 

Munger.—Received from Albaugh Nursery Co., Tadmor, Ohio, and set in the 
spring of 1897. The variety is excellent in cane growth and very productive for 
the age. The berries are large, regular in form and jet black in color with con- 
siderable fuzz between the seeds. The quality is high and the berries are very 
firm, making the variety an excellent shipper. A very promising late ripening 
sort. 

Onondaga.—Plants from C. Mills, Fairmount, N. Y., were set in the spring of 
1897. Canes of fair growth. Berries of medium size, roundish conical in form, jet 
black in color and somewhat fuzzy between the seeds. The fruits are firm, rather 
dry, but of fair quality. A good variety but not of special merit. 

Palmer.—Usually one of the best market sorts. The past season the canes were 
of weak growth, unproductive and the berries of small size. 

Poscharsky No. 7.—Received from Poscharsky & Son, Princeton, Ill. The plants 
are strong and very productive of good sized fruits. The berries resemble Gregg 
in appearance but are better in quality. A very promising medium late sort. 
Plants set in the spring of 1897. 

Smith (Giant).—Plants from A. M. Smith, St. Catherines, Ont., were set in the 
spring of 1897, and have made an excellent growth. The berries are of medium 
size, regular in form, jet black in color, of fair quality and quite firm. A good 
variety, but it has nothing to specially recommend it. 

Smith (Prolific)—Canes of very vigorous growth. The fruits are only medium 
in size but of good quality. Productiveness medium. 

Stahelin.—Received from F. J. Stahelin, Bridgman, Mich. Plants set in the 
spring of 1897. The canes were of good strong growth but the fruits were very 
small in size. Of no value as grown this season. Further trial is necessary. 

Shaffer.—One of the best varieties for canning and home use. The canes are 
quite subject to the attack of anthracnose, and the variety is objectionable on that 
account. Fruits inclined to crush. 


Red Raspberries. 


ABBREVIATIONS. 
Size. Form. Color. 
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Church.—The fruits are very attractive in appearance and of good quality, but 
have the serious fault of falling to pieces when picked. 

Cuthbert.—This is prebably the best red raspberry, all points considered, for 
market purposes. ’ 

Kenyon and Loudon, as grown here, appear to be identical. The fruits are large, 
very attractive in appearance, of high quality and firm. They may possibly prove 
to be better sorts than the old, reliable Cuthbert to plant for market. 

Marlboro.—Largely planted as an early variety. 

Phoenix.—The canes are not of very strong growth but are fairly productive. 
The fruits are of good size, rich dark red in color and of high quality. Early in. 
ripening and a promising variety. 

Stayman No. 1.—Berries very large, rich dark red in color and of good quality. 
The canes are of upright growth and as they make but few laterals to bear fruit, 
the variety is low in productiveness. 


Summary. 


The following varieties of raspberries, of those grown here, are the most promis- 
ing for central Michigan: 


Black Caps. 


Palmer, closely followed in season by Eureka for early, Conrath and Kansas 
for medium season and Gregg for late. Of the newer sorts Edmunds is promising 
for early or second early and Munger, Lotta and Poscharsky No. 7 for late. 


Purple Caps. 
Columbian and Shaffer are probably the best of this class. 
Red Varieties. 


Cuthbert is still the leading sort of this class planted for late, though Loudon 
is coming rapidly to the front. Marlboro is most generally planted for early. 
Phoenix is a very promising second early variety for market or home use. 


GRAPES. 


The season of 1898 was very favorable for the grape, and nearly all varieties set 
well with fruit. 

August Giant—Bunch of medium size, irregular in shape, loose; berries large, 
round, black, covered with reddish bloom; skin thick and tough, juicy. The quality 
is rather poor, and the flavor foxy. Ripens the first of October. 

Belvidere—Bunch medium to large, open, shouldered; berries of medium size, 
round, blue-black; skin thick, tough and fieshy. The quality is good and growth 
of plant strong and healthy. It is very productive and would probably be a good 
market variety. It is not a good keeper, as the grapes drop quickly from the stems. 
Ripens the last of September. 

Berckmans.—The vine is productive though not of strong growth. The clusters 
are not large but of good form. The grape is purplish-red in color and of fair 
quality. A good amateur variety, but of little value commercially. Ripens the last 
of September. 

Brighton.—This is probably the best red grape for home use or for market. The 
canes are of strong growth, quite healthy and productive and the grape is of high 
quality. Ripens the middle of September. 

Champion.—A black grape of some value as an early market variety. The 
quality is poor. Ripens the last of August. 

Chidester No. 83.—A young vine and but few clusters borne. Bunch of good size, 
oblong, usually shouldered, quite close and compact. Berries vary much in size, 
round, red with purple bloom. The quality is very good. Ripens the middle of 
September. : 

Delaware.—An old sort of superior quality that should have a place in every 
home vineyard. The variety is quite subject to mildew and is not a strong grower. 
Ripens the last of September. 

Diamond.—The plants are hardy and productive; the clusters are of good size 
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and compact in form. Berries large, yellowish-green in color and good in quality. 
An excellent variety for home use, or for market. Season a week earlier than 
Concord. 

Diana.—Plants are productive. Bunch compact. Berries of medium size and 
pale srayish-red color. The quality is very high. The variety is an excellent 
keeper but ripens in October, usually too late for most sections. 

Eldorado.—Vines seem to be hardy and are productive. Clusters of medium size, 
tapering, usually shouldered and quite compact. Berries are of medium size, round, 
yellowish-green in color, juicy; pulp tender, sweet. Excellent in quality and a 
good keeper. Ripens the first of September. f 

Empire State.—In some sections a valuable white market grape. It is better in 
quality than Niagara, but not so large in bunch and berry. Ripens the last of 
September. 

Hayes.—An early white grape of superior quality. The canes are not of very 
strong growth and searcely productive enough to make the variety of commercial 
value. Ripens from the first to the middle of September. 

Jessica.—A white grape ripening the last of August or the first of September. It 
is of fair quality and the canes are of good growth and productive. Of some 
value as an amateur variety. 

Moore Early.—The variety most largely grown as an early market grape. It is 
fairly productive, the clusters are of medium size, and the berries are large, black, 
but not of very high quality. Season two weeks earlier than Concord. 

Niagara.—Perhaps the leading white market grape. The vines are vigorous in 
growth, healthy and productive. The clusters and berries are large and the 
quality good. It is a little later in season than Concord. 

Pocklington.—An excellent yellowish white grape. A little earlier in season 
than Niagara. It is scarcely as productive as Niagara and the cluster and berry 
are smaller in size. The flavor is pleasant but somewhat foxy. 

Prentiss.—The cane growth is slender and rather weak. Clusters small, oblong, 
rounded at base, compact.* Berries small to medium, varying greatly in size, 
slightly ovate in shape, greenish yellow color, with lighter bloom, skin thick and 
quite fleshy. The quality is good and it seems to be a good keeper. Hardly likely 
to prove of commercial value. Season the middle of September. 

Progress._Strong and healthy in growth and productive. Clusters of medium 
size, broad at base, tapering and usually shouldered, compact. Berries of medium 
size, black, covered with deep blue bloom. The productiveness and form of buneh 
and berry make it a good market grape. The quality is low and the flavor foxy. 
Season the first of September. 

Superb.—A young vine and but few clusters were grown; these were of medium 
size, broad at base, tapering, nsually quite open. Berries medium in size, round, 
black. The quality is high. Ripens the first of September. 

Vergennes.—Vigorous and healthy in growth. Clusters large and compact. Berry 
large, dark purple color, with green markings. The quality is good and the variety 
is valuable for its late keeping qualities. Season the last of September. 

Witt.—Vine young but producing some very good clusters. Bunch of medium 
size, usually shouldered, broad at base and tapering. Berries of fair size, round, 
yellowish white color, sweet and of high quality. Appears to be an excellent 
variety for home use. Season the first of September. 

Winchell.—The variety is strong and healthy in growth and productive of good 
sized clusters compact in form. Berries of medium size, round, color light green, 
skin thin but firm, pulp sweet and of very good quality. Perhaps the best early 
white grape for home use or for market. Ripens the first of September. 

Worden.—Probably the best black grape for home use or for market. It is a 
week or ten days earlier than Concord, fully as productive and better in quality. 


_Agricultural College, Mich., February 10, 1899. 
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COMBATING DISEASE-PRODUCING GERMS. 


BY CHARLES E. MARSHALL. 


Bulletin 172.—Bacteriology and Farm Hygiene Department. 


Modern methods on the farm demand ihat the old-time house cleaning should 
not stop short of barns and buildings in which domestic animals are sheltered. 
This custom, however, antiquated it may seem, of scouring, cleaning, painting 
and whitewashing, has doubtless been the means of saving thousands of human 
lives by excluding various dreaded forms of disease. People are now in a position 
to recognize the advantages accruing from such a custom and can appreciate the 
importance of its extension to the dwellings of domestic animals, because its object 
is known and its success apparent. By an occasional cleaning out of all the 
accumulated dirt and filth, by a thorough washing, whitewashing and disinfecting, 
they believe that not only is the tone and appearance of these buildings improved, 
but that the possibility of epidemics of contagious diseases is greatly lessened and 
the vigor of the animals increased many fold. It is not practicable to point out the 
exact value in dollars and cents of these methods, yet every candid person realizes 
the true measure of their worth. An estimate can be made only by comparing 
what is done in eradicating and shutting out contagious diseases of human beings. 
with what may be done in eradicating and shutting out contagious diseases of 
animals. In the history of contagious diseases affecting the human family, con- 
tagion has always been more or less intimately and materially associated with dirt 
and filth. 

When London suffered so severly from the plague im the sixteenth century, every- 
thing was ready for its reception and propagation. The city was badly situated; 
an old town ditch acted as a receptacle for all kinds of filth; the streets became the 
dumping ground for slops and of excrement from animals and human beings. 
Poor ventilation and filth were dominant in all houses of the poorer sections of the 
city. The sanitary condition of this part of the city, to which the plague was. 
almost entirely confined, was of the worst possible type, such as only squalor, 
poverty, filth and ignorance of the laws of health can originate. London lost 
thousands and thousands of people from this scourge. At that early day, Londom 
was not able to keep it out; now it can be stopped even though it appear right ai 
her door. 

When this same plague became epidemic in Hong-Kong in 1894, it was largely 
confined to the poorest and most ignorant classes. Its victims numbered about 
ten thousand, but when it appeared at Canton previously, it did not leave before 
one hundred thousand had perished. Now it is sojourning in India, and its progress. 
is hard to stay on account of the unsanitary surroundings. Its cure is mostly 
prevention by personal clealiness, sanitary dwellings, city drainage and an absence 
of overcrowding. Typhoid fever is another disease which finds its home in filth. The: 
prevalence of this disease in army camps indicates an accumulation of filth and un- 
sanitary surroundings occasioned by improper drainage, defective disposal of gar- 
bage and the contamination of water and food supplies incident upon the necessarily 
hasty and incomplete sanitary arrangement of camps. Smallpox has been practically 
eliminated and shut out of Michigan, owing to the untiring efforts of our State 
Board of Health and efficient local boards. Diptheria does not spread over large 
tracts of country as it once did. Scarlet fever is now controlled with little difficulty. 
Unless it be consumption, contagious diseases of the human family are not looked 
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upon with the dread that once accompanied the name. ‘The bridle that has been 
placed upon them is due largely to the strenuous efforts made to improve sanitation, 
to a knowledge of their causes and to the practical lessons learned from a study of 
their causes and applied to the advancement of sanitation and prophylactic meas- 
ures. Although bridled, many years will be required before they will be absolutely 
controlled; yet, even at the present time, we feel practically safe with safeguards 
in stringent laws. 

What has been done in reducing contagious diseases in the human family can 
be to a large extent repeated in the reduction of contagious diseases among animals. 
In the case of tuberculosis or consumption among the domestic animals, it is 
possible to so control the disease that it will not spread. 'This is accomplished by 
methods similar to those used in staying a contagious disease belonging to man. 
The individual is isolated and kept under quarantine until all danger is passed. A 
domestic animal so treated would confine the disease to itself and not disseminate it 
broadcast. Acknowledgment must be made, however, to our regret and shame, 
that no effectual means is used either with man or animal to check the progress 
of the dreaded white plague. The only plausible excuse that can be offered is that 
it is not so rapid in running its course nor so apparently drastic in its mortality as 
a contagious disease that rages a short time and is over. 

In the case of hog cholera, however, the owner of hogs has a disease which may be 
in some respects likened to Asiatic cholera in man. Because of the fearful ravages 
of Asiatic cholera in man and a knowledge of the causal agent, Asiatic cholera has 
practically been controlled. In hog cholera or allied troubles, the causal agent is 
known and the ravages are enormous, but the disease is not checked. This must be 
due to one of three reasons: First, an ignorance of prophylactic measures which 
should be adopted under such circumstances; second, an unwillingness to carry 
into effect prophylactic measures when known; third, an inability to prevent the 
spreading of the disease whenever prophylactic measures have been made use of. 
Of these three reasons there is evidence which indicates that the first and second 
are usually at the foundation of the trouble, for if a man is ignorant of the regula- 
tions necessary to stop the progress of a contagious disease, he cannot be expected 
to make any effort whatever in confining it. There are, it is true, circumstances 
which are not under the control of the stock owner even when he exercises the 
utmost precautions in attempting to keep a contagious disease from his herd. Cats, 
dogs, flies, birds, all can carry the contagion, and these the owner of stock cannot 
manage. 

Should anthrax enter a community in Michigan, it would probably cause more 
or less consternation. Its ravages would incite great alarm because of the rapidity of. 
its course and the quickness with which it spreads from animal to animal. It 
does not limit itself to any single class of domestic animals, but may attack most of 
them. When it has once gained a foot-hold it is almost impossible to eradicate it. 
Its persistency lies in the endurance of the spore stage of the germ. Localities are 
known where it has existed for hundreds of years. At one time it would take the 
severe epidemic form aud then subside for a period, only to rise again in its fury at 
a later period. Under such conditions, cattle raising becomes precarious. This. 
disease, however, can be controlled and is controlled, but only when aggressive 
methods are adopted. In England, a very contagious disease, pleuro-pneumonia, 
has been practically rooted out. This has been done entirely by the killing and 
burning of every animal suspected of having the disease. In this country, glanders 
is not as prevalent as it was once, simply because drastic measures were adopted 
in stamping it out. In South Africa, where severe contagious diseases are very 
common, it is not unusual for the government to place certain sections of the 
country under an armed patrol whose business it is to confine the contagious 
disease to the infected districts and to prevent its passing beyond. 

In the management of contagious diseases of man, it is customary to isolate the 
individual and to shut off all communication between him and the outside world. 
All food that goes to the individual is taken to the door and there left for the nurse 
to take into the room. When the patient is through with the dishes, the nurse places 
them in a pail containing boiling water, which has been left at the door for the 
purpose. This treatment kills any of the germs adhering to the dishes. The water 
in the pail may be cold when the dishes are put in and then heated to the boiling 
point if desired. By this means all communication is shut off and the germs are 
not allowed to spread beyond the immediate vicinity of the patient. The nurse stays 
with his patient and is not allowed in any manner to communicate with the out- 
side world. When the patient convalesces, his person undergoes a disinfection. 
The nurse disinfects himself, and the room, with all of its contents, is thoroughly 
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disinfected. By stringently following such methods, contagious diseases have been 
known to affect only one of the family, while the rest of the family escaped. 

The same methods should be followed when contagious diseases affect any of 
the animals belonging to the farm. As soon as it is known that the disease is 
contagious, every sound animal should be removed to a place where the disease 
has not existed. In removing them, it would be a wise precaution to wash the 
animals with some disinfecting solution. They should be carefully watched and 
as soon as one is noticed to be sick, it should be immediately removed and placed 
with the sick animals. The sick animals should be confined in as narrow a space 
as possible, so that the contagion will not be spread over a wide area. After the 
separation of the well from the sick has taken place, the greatest care should 
be exercised that none of the virus be carried on the boots, clothes or person of the 
man or men in charge. If possible, every means of communication, however great 
or however trifling, should be completely cut off. If it is suspected that food or 
water has been the means of introducing this disease, there should be no hesitancy 
in stopping its use. In carrying out a system of isolation, it must be thorough if 
it is successful. No half-hearted spirit should undertake it. 

After the disease has run its course, it is entirely dependent upon the nature 
of the disease to determine what methed shall be followed. This determination 
should in every case be left to a competent veterinarian, who alone should attend 
to the management of examinations that may be required in the case. Where the 
disease is not all-persistent, after a few weeks have elapsed, there need not be any 
great necessity for disinfecting the places where the sick animals have been. But 
this is a dangerous plan to follow, for we are not always aware of the persistency 
of any germ. The wisest and safest way is to thoroughly disinfect the places oc- 
cupied by the sick animals. 

Should any of the animals die, the only reliable method in disposing of them 
is to burn their carcasses. The ordinary methods of dragging them from one end 
of the farm to the other and burying them are exceedingly dangerous and pernicious 
and lead only to further trouble. If proper attention is given, perhaps the burying 
of carcasses may be accomplished without any danger, but it should not be done 
unless burning is impossible. To do it safely, a hole at least six feet deep should be 
dug and some quick-lime placed in the bottom. The dead animal should be placed 
upon this quick-lime and covered over with another thick layer of quick-lime. The 
remainder of the hole may then be filled in with earth. 

More or less disinfection will have to be resorted to in most cases. This intro- 
duces a new chapter which cannot be treated in a meager way, because of certain 
principles involved which must be thoroughly understood. To do justice to such 
a theme as this will require detailed discussion and directions. 


DISINFECTION. 


Disinfection is directed against the agents which cause contagious diseases, and 
it undertakes to fight as though in single combat with an individual germ, for it is 
recognized that there is always present some living micro-organism which serves as 
the propagator of contagious disease. This living micro-organism is the real virus 
which is so much dreaded. 

In connection with disinfection there are terms which are closely allied and 
which should be differentiated and explained. Agents which are used to antagonize 
bacteria are known as germicides, disinfectants and antiseptics. By a germicide 
is understood an agent or substance is one form or another which is capable of 
extinguishing completely the life of a germ. The term disinfectant is more 
specific in its use and is generally confined to the destruction or devitalization of 
some particular obnoxious germ. An antiseptic is an agent which possesses the 
power of preventing the growth of germs which produce a diseased condition. 

In attempting to draw distinctions between the above terms we are cognizant 
of the fact that their scope has not been exhausted and their boundaries have not 
been well defined. The desire is to give a general impression of their force and 
meaning as well as to place them in their proper relations. 

It may be advantageous and may also explain some incongruities which will 
follow hereafter to briefly state some of the difficulties encountered in determining 
the true value of germicides, disinfectants and antiseptics, and why it is there is so 
much apparent discord in the works of different investigators when dealing with 
these agents. 

If a micro-organism as an invisible microscopical plant is viewed in the light of 
ordinary plants with which we are acquainted in our every day observations it will 
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be possible perhaps to arrive at a more satisfactory conclusion than by thinking 
of germs in the abstract and as invisible objects. Should the growth of a vigorous 
plant be watched and the obstacles with which it has to contend be noted during 
its progress, its strong powers of resistance would be very prominent. On the 
other hand, should the plant be weak and lacking in the power to push ahead, the 
obstacles which had little influence over the strong plant would become fatal 
enemies to the weak. In bacterial life there are the strong and the weak germs. 
While a germicide may act with great rapidity in the case of the weak, it may not 
be able to cope with the strong. Especially is this true when the two forms of 
the Same germ are considered. The vegetative form and the spore form are as 
distinct in their relations to germicides as it is possible for two different species to 
be. The vegetative form is the germ before the spore has germinated within it, 
and yields quite readily to the action of germicides. After the spore has formed, 
germicides act with great difficulty because of the strong resistance offered by 
the spore wall. In anthrax these two forms of a germ are found. The vegetative 
form succumbs easily, while the spore form has been known to exist for years sub- 
ject to agents fatal to the vegetative form. This explains why it is undesirable 
to open an animal dying of anthrax, for in the body of the animal before it is ex- 
posed to the oxygen of the air, the germs are in the vegetative form and are more 
easily killed; but upon coming in contact with the air, the vegetative forms are 
converted into the spore forms, which are exceedingly resistant. 

There are other difficulties to be met, not from the standpoint of the germ but 
from the standpoint of the investigator who tries patiently to establish he true 
value of germicides, disinfectants and antiseptics. These difficulties are largely 
technical and are known only to the laboratory man who has devoted some at- 
tention to this work. 

Simply a mention of the above difficulties will suffice to present what obstacles 
stand in the way of an exact determination of agents whose characters have been 
described above. In reviewing the agents used as germicides, disinfectants and 
antiseptics, only those which are of practical utility to the farmer will be mentioned. 
Those which are very good but. too expensive for general application will be omitted 
in this consideration. 

HERAT. 


This agent will be found one of the most useful of germicides or disinfectants, 
for whenever it is possible to apply the flame direct, as a cleansing agent, or in the 
destruction of contaminated material; whenever a dry heat may be used to ad- 
vantage in destroying a virus upon instruments, dishes or metallic substances, and 
whenever steam heat or boiling water may be employed for rags, clothes or any 
fabrics which will not be injured by such usage—dishes, knives, forks, in fact, any- 
thing that will stand steaming or boiling—this agent, heat, becomes applicable in 
one form or another. 

The direct flame is very useful in consuming contaminated material about the 
farm, in burning the carcasses of animals dying of contagious diseases, in destroy- 
ing rags and old clothes which have come in contact in any way with 
contagion, and in short, consuming anything that has a tendency to scatter 
the disease, such as ithe discharges from the nostrils, the mouth and the bowels. 
Whenever material containing the germ of a contagious disease is burned, all 
danger has disappeared. All thoughts about dogs digging up carcasses and the 
possibility of an incomplete disinfection of any material that may be handled 
afterward are removed and the assurance that the utmost has been done to eradicate 
the disease gives great relief to the conscience. 

Hot air is usful in a great many instances when instruments or metallic sub- 
stances, glass ware and crockery are to be disinfected and when it is undesirable 
to apply steam heat or hot water, and the direct flame is out of the question. It 
cannot be recommended very highly for the disinfection of clothes, rags or any- 
thing of a textile nature. 

Steam heat and boiling water are perhaps the most common and useful dis- 
infectants that we have, for they can be used for pails, cloths, dishes, which have 
been employed by patients suffering from infectious diseases, bedding, clothes, 
curtains, carpets, instruments, anything that will not be affected by the action of 
steam or hot water. 

Heat is the most efficient disinfectant we have and should always be borne in 
mind when any disinfection is to take place, because of its cheapness and its ex- 
tensive application. It also acts more quickly and is more certain of destroying 
virus than any other agent that can be named, 
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Besides heat, cold may be incidentally mentioned as a disinfectant. Cold has no 
power of destroying or devitalizing bacteria. It may stay the growth and develop- 
ment of bacteria but it falls far short of possessing germicidal or disinfectant prop- 
erties. 


CHEMICAL SUBSTANCES. 


In chemicals are found agents which may be utilized when heat in any of its 
forms is not available. The more prominent chemical germicides, disinfectants 
and antiseptics will be briefly reviewed in order to give the reader a comprehensive 
knowledge of the substances commonly employed. 

Mercuric Chloride.—This substance is also called corrosive sublimate and _ bi- 
chloride of mercury. It is a salt of mercury that has become a very useful and a 
very common agent with which to fight bacteria. This may be mostly due to its 
inexpensiveness and the satisfaction which it has given. It may be procured from 
any druggist at one dollar per pound or thereabouts. After the solution has been 
made and properly diluted there will be a large quantity for disinfectant purposes. 

The great value of mercuric chloride is not recognized by all experimenters, 
mainly on account of its peculiar action. If, however, its chemical affinities are 
kept in mind, its action upon bacteria may be easily gained. It has been demon- 
strated that this salt in solution acts upon the immediate surface of the germs, or 
perhaps the germ-wall, by forming a coat which appears to prevent further growth 
or development of the cell. If this coat be removed, there usually remains sufficient 
life in the cell to continue its development under proper conditions. How long this 
coat may retard the activity of a cell is still an open question, but it is generally 
assumed that the cell is eventually killed by the slow penetrating poisonous power 
of the mercury or is held captive indefinitely by the failure of a solvent to act upon 
the mercuric cost. 

Yersin has discovered that a solution of one part of mercuric chloride to one 
thousand parts of water will kill the tubercle bacillus in one minute. On the other 
hand, Schill and Fischer with a solution of one part of mercuric chloride to two 
thousand parts of water were unable to destroy the virulence of tuberculous 
sputum when equal amounts of the sputum and solution were used. This may be 
accounted for by the aftinity of mercury for the proteid material in the sputum 
and the consumption of the mercury present by the formation of some insoluble 
salt which would not allow the mercury to act upon the tubercle bacilli. Accord- 
ing to Fraenkel, the spores of anthrax are destroyed in thirty minutes by a solution 
of one to one thousand, but this probably means that the spores are restrained 
rather than actually destroyed, because the later work with mercuric chloride tends 
to show ithat the actual destruction of germs or spores does not take place im- 
mediately or in a very short period. 

Notwithstanding the fact that mercuric chloride may not act as a rapidly de- 
stroying agent but as a rapidly restraining agent, there is no hesitancy in recom- 
mending it as a valuable germicide or disinfectant, especially in the absence of 
albuminous matter. 

The strong affinity which mercuric chloride has for proteid material may be 
greatly decreased by the use of sodium, potassium or ammonium chloride. With 
this purpose in view, a concentrated solution of mercuric chloride, together with 
one of these salts, is prepared as a stock solution and is always ready for use upon 
dilution. This overcomes a great difficulty in the use of mercuric chloride, which 
is so slow to dissolve in water. The following will give the parts used for a con- 
centrated solution: 


1 part of mercuric chloride. 
2 parts of sodium chloride (common salt). 
5 parts hydrochlorie acid. 


Five parts of this solution, by measurement, to nine hundred ninety-five parts of 
water will give a disinfecting solution of one to one thousand. If a solution suffi- 
ciently diluted for application is desired, the following formula will answer: 


1 part mercuric chloride. 
2 parts sodium chloride (common salt). 
1,000 parts of water. 


A solution of one to one thousand is perhaps the most commonly used for dis- 
infecting purposes or as a germicide, but if it is to be used as an antiseptic or as a 
wash for wounds, great care should be exercised to ayoid using strong solutions 
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on large, raw, and mucous surfaces, where there is danger of absorption resulting 
in general mercuric poisoning. Mercuric chloride is a very strong poison, and 
should always be treated as such. 

Carbolic Acid (Phenol).—Carbolic acid in its pure form is crystalline. The 
crystals may be easily liquified by the application of heat. If allowed to cool again 
it will recrystalize, unless water to the amount of five per cent of the carbolie 
acid is added to prevent recrystalization. In this ninety-five per cent form, pure 
carbolic acid is usually purchased at drug stores and is doubtless more convenient 
for use. If more water than is necessary to prevent recrystalization be added, there 
will be a separation of water and acid until the acid becomes diluted to the amount 
of five per cent of the diluent water. This will account for the difficulty with 
which a six per cent or larger per cent solution of carbolic acid is made. 

Carbolic acid has long been used as a disinfectant and germicide and is still 
regarded as possessing great value. The ease with which it may be handled and 
the effctiveness of its action may account for its popularity and its wide use. 

Koch has demonstrated that anthrax spores were not affected by a one per cent 
solution for fifteen days, but that a two per cent solution prevented development. 
Crookshank has reached the conclusion, after careful work, that carbolic acid is by 
far a more valuable germicide or disinfectant than mercuric chloride, and he would 
use it more generally than the latter substance. According to Sternberg, pus cocci 
are destroyed by a solution of one to one hundred and twenty-five in two hours. 
The germs of Asiatic cholera, typhoid fever and pus cocci are killed by a one per 
cent solution, but a one-half per cent solution fails in most cases. The investigation 
of Schill and Fischer indicate that a three per cent solution will disinfect tuber- 
culous sputum in twenty-four hours. If there is no danger of poisoning and a 
drastic disinfectant is desired, a five per cent solution is recommended, but if ap- 
plication is to be made on the surface of the body or parts of the body, nothing 
stronger than two or three per cent should be used. Upon mucous and raw sur- 
faces, one-half per cent is as strong as is safe to use as an antiseptic. 

Formalin—(Formal, formaldehyde.)—This agent is of recent development. Tests 
made with it, however, have proved its great worth as a germicide, disinfectant 
and antiseptic. It promises to supplant some of the more prominent agents now in 
use. It is a gas soluble in water to the extent of forty per cent, and upon the 
market it will be found in aqueous solution. In this form it may be used as a 
liquid agent, or it may be regenerated by a suitable apparatus into the gaseous 
form and used where sulphur fumes are now employed. 

All tests made of this substance in gaseous form give it the foremost place among 
practical gas disinfecting agents. This place has been maintained by it through all 
the applications made, and it now holds in practical disinfection an undisputed 
position. 

Roux and Trillat made use of a great variety of materials upon which many 
well-known pathogenic germs were placed and subjected them to the action of 
formalin. These germs were placed in widely separated parts of a large room. 
Their results indicate a most favorable germicidal action. They state that the 
destruction of pathogenic bacteria submitted to the tests was absolute in a space of 
fourteen hundred cubic meters when the germs were freely exposed to the yapors 
of formaldehyde; that the sterilization of the dust of the air and of walls submitted 
to the test can be considered as practically absolute. Pfuhl has also contributed a 
series of experiments which elaborate further upon the usefulness of this gas 
disinfectant. Hammer and Feitter, in their work upon the specific action of forma- 
lin on the anthrax bacillus, have proved that a two to five per cent solution of 
formalin is effective. Novy and Waite have compared it with sulphur and have 
demonstrated that formalin has many advantages over sulphur. They say: “One 
apparatus is sufficient, regardless of the size of the room or rooms to be disinfected. 
The same apparatus can be used for almost any number of disinfections in the 
course of a day. The distillation of formalin into an ordinary room need not take 
more than twenty-five or thirty minutes. It is easily portable, since it is very light 
and is not voluminous. Inasmuch as it remains on the outside of the room before 
the eyes of the operator, there is absolutely no danger of fire or explosion. The 
apparatus, formalin and fuel are inexpensive.” These same investigators state 
that one hundred and fifty cubic centimenters will suffice to disinfect one thousand 
cubic feet of space, when liberated as a gas. 

Sulphur.—This material has a very favorable history to bear testimony to ifs 
effectiveness. There is no means of knowing how much it has wrought for man- 
kind. Its value may be partly attested by the constant and widespread employ- 
ment made of it. Furthermore, experiments confirm what experience has credited 
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to it, and although formalin has arisen as a very strong competitor, yet sulphur 
has not been wholly displaced. 

Sulphur fumes are obtained by the burning of sulphur rolls or brimstone which 
may be bought at any drug store at a very low price. The dry fumes do not 
possess much virtue as a germicide, but in connection with sufficient moisture, 
they become very active. In the absence of spores, the anthrax bacilli were killed 
in thirty minutes, but in the presence of spores there was no direct appreciable 
action. Very favorable reports are recorded, however, with such pathogenic 
germs as glanders, typhoid fever, cholera, diphtheria, tuberculosis and others; these 
results have been borne out by experience in practical disinfection. 

Whitewash (Calcium Hydroxide)—Whitewash that is so frequently used about 
houses, barns and stables is recognized through experience to be a great aid as a 
purifier. It cannot be said to be a strong germicidal agent nor can it be relied 
upern to accomplish the purpose in hand when it is used alone. Sternberg has 
killed the germs of typhoid fever in a solution containing one to forty of calcium 
oxide—that is, lime before the water is added. One part of lime to eighty parts of 
water failed. Spores of anthrax and other spore-forming species were not killed by 
two hours exposure to the milk of lime containing twenty per cent of calcium 
ovide. Jager has applied whitewash to walls, using silk threads soaked in cul- 
tures of various pathogenic germs for testing. The sporeless variety of anthrax, 
the germ of glanders and several other pathogenic germs were killed after twenty- 
four hours by a single application, but the tubercle bacillus was not killed by three 
successive applications. 

Mr. Rigterink, who carried on a series of experiments in this laboratory to de- 
termine whether whitewash possesses any disinfecting or germicidal properties, has 
arrived at some very interesting results which are well worthy of mention. His 
conculsion is as follows: ‘Whitewash prevented the growth of bacillus anthracis, 
bacillus of hog cholera, staphylococcus pyogenes aureus, bacillus typhi abdominalis, 
where the whitewash was brought in direct contact with the germs. Whitewash 
did not prevent the growth of the spore form of bacillus anthracis.” 

“Whitewash should always be applied while it is fresh and hot to be effective.” 

Chloride of Lime.—(Bleaching Powder, Calcium Hypochlorite.)—This material is 
usually found upon the market in sealed packages, and is labeled “chloride of 
lime.” Its value is in the available chlorine it contains. It is an excellent dis- 
infectant, and also acts as a deodorizer. Typhoid fever germs are killed quickly, 
and eyen the resistant spores of anthrax are destroyed by its infiuence. 

in applying to to floors or to the ground, it is more economical to suspend it in 
water, for it is not soluble, and then sweep it around with a broom. In the dis- 
infection of stools, the dry substance may be placed upon them to the amount of 
about one-half to one per cent. it may also be used in disinfecting the hands by 
forming a paste over the surface of them. 

Salicylic Acid.—This acid is widely known for its preservative qualities and for 
its important role in many anti-ferments sold on the market. It is a white 
crystaline substance in its pure state and is easily obtained at any drug store. Asa 
germicide it does not take a very high place when compared with the others that 
have been discussed. Besides, it is more expensive than the others mentioned. Its 
promiscuous use as a preservative and in the form of an anti-ferment cannot be 
too severely condemned when the article preserved is intended for food con- 
sumption. It may be a difficult matter to define the limits of a poison upon the 
human system, yet there is sufficient evidence to indicate the possible injuries that 
may result from its use. A French commission reported that its prolonged use, 
even in very samll amounts, is dangerous, especially to aged people. 

Boracie Acid.—This acid is a weak germicide and a preservative. Its poisonous 
properties are not so distinctly marked as those of salicylic acid, and yet it cannot 
be regarded, in the quantities used as a preservative, as a very suitable substance 
to take into the system. Sternberg says that pus cocci are not killed by it in a 
saturated solution when exposed for two hours. However, when strong antiseptices 
or preservatives cannot be used, boracic acid may be employed to advantage and 
without danger. 


HOW TO DISINFECT. 


When an attempt is made to eradicate the germs of a disease by means of dis- 
infection, there are several points to be considered, viz.: The object to be dis- 
infected, the disinfectant to be used, the cost of the disinfectant and the time con- 
sumed in carrying out the operation. What has been stated in the foregoing pages 
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regarding disinfectants treats of them in the abstract, their comparative worth, 
and inferentially the cost. It now remains to apply these agents to the disinfection 
of the things farmers are most likely to have. Only the methods are given which 
will yield the best results at the least possible expense of time and money. 

No method is effiective unless it is carried out in a thorough manner. Some sur- 
geons operate without having any pus form in the wound; other surgeons operate 
and always have more or less pus formation in the wounds, even in these days of 
aseptic and antiseptic surgery. In the former case, the surgeon is careful and fol- 
lows bacteriological laws exactly; in the latter case, the surgeon is exceedingly 
careless or is ignorant of these laws. Ignorance in such a case is no excuse, because 
every surgical operation is founded upon these laws. This is equally true of disin- 
fecting operations. If there is a willingness to abide by the established rules of 
practice, good results will be obtained, but if there is an indifference and a dis- 
regard for such methods, no reliance can be placed upon the results. First, under- 
stand the method, then follow it with painstaking care. 


DISINFECTION OF INSTRUMENTS. 


Knives, saws, axes, shovels are included as a representative of the instruments 
which may be used about animals having died of some contagious disease, or per- 
haps may be wanted for use in some surgical or post-mortem work in connection 
with animals. 

Boiling or steaming for two or three minutes is the most suitable and most effective 
way of sterilizing instruments. This temperature will kill the most formidable 
pathogenic germs and will render said instruments free from danger. his method is 
sometimes impracticable, and in its place a chemical solution may be substituted. 
For this purpose, a five per cent solution of carbolic acid will render the instru- 
ments innocuous. They should remain in the solution at least thirty minutes, and 
the solution should permeate every particle of material that may be upon the in- 
struments and should cover their entire surface. It would be well to remove all ad- 
herent material upon the instruments before putting them into the solution and 
burn this material in a flame. <A solution of corrosive sublimate should never be 
substituted for carbolic acid because of its corrosive action on metallic substances. 


DISINFECTION OF DISHES. 


Dishes used by persons sick with infectious or contagious diseases should always 
be disinfected and diligently cared for. A repetition in part of what has already 
been said may be pertinent. 

It frequently happens that a single member of a family is confined to a certain 
part of the house with some contagious disease. At such times, the food is usu- 
ally prepared in the kitchen and carried to the door of the sick chamber, where it is 
left for the nurse to convey to the patient. Dishes handled by the patient and nurse 
and exposed to the contagion of the disease in the room cannot escape becoming 
infected, and should not, under any circumstances, be carried back to the kitchen 
to pass through the ordinary cieaning process without additional attention. At 
the door of the sick chamber should be a pail of hot water to receive these dishes. 
and the water should be brought to the boiling point before \the dishes are re- 
moved. By this means it is possible to confine the disease germs to the room of 
the patient, provided the nurse does not go beyond the room. This also applies to 
dishes used by tuberculous patients who are at large; that is, the dishes used by 
them should undergo disinfection in boiling water. 

Pails and buckets belonging to the house or barn, if brought in contact with any 
infectious or contagious disease, should also be thoroughly disinfected. The same 
pail or bucket should never be used to feed both the sick and the well, whether 
man or animal. If animals are confined on account of some contagious disease 
they should have their individual pails. This is essential if success be attained by 
the method of isolation. 


DISINFECTION OF CLOTHES AND RAGS. 


When clothes and rags are used for cleaning articles contaminated with disease 
germs, or when employed about patients with contagious or infectious diseases o7 
purulent sores or wounds, there is only one safe way by which disinfection may 
take place, and that is by burning. It is true that such articles may be boiled and 
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washed, but when we know them to be saturated with virus and know the possi- 
bility of the dissemination of that virus if the proper precautions are not taken, 
there is only one conclusion in the matter. If there is little danger associated, boil- 
ing may be resorted to and disinfection accomplished successfully. Unless the indi- 
vidual is thoroughly familiar with the requirements of the case, nothing short of 
burning should be adopted or entertained. 


DISINFECTION OF CLOTHES, BEDDING, CURTAINS AND CARPETS. 


No single method can be recommended in the disinfection of the articles named 
above, because, while one method may be applicable to one article, it may not be ap- 
plicable to another; consequently to decide upon what method to follow, it is nec- 
essary to consider whether disinfection may be employed without the destruction of 
the article or whether the destruction of the article will be necessary to render it 
safe. Again, steam may be employed safely in one case, hot water in another or some 
gas in still another, and the value of the article retained. It should be remembered 
that the fumes of sulphur act as a decolorizing agent and are likely to destroy the 
color in some fabrics. Formalin has little or no action upon color, has compara- 
tively great penetrating power and has been fourd to be exceedingly useful as a 
disinfectant in a gaseous form. Steam under pressure is very effective, but this, of 
course, is beyond the reach of farmers. Steam under atmospheric pressure and 
boiling water are within the reach of everybody, are comparatively inexpensive 
and very valuable as disinfectants. 

To make the methods systematic and easily understood, it may be desirable to 
state them as follows: 

Virst. Burn all that has little value. It is customary to keep on hand old clothes, 
curtains, bedding and carpets, which should always be utilized in case sickness of 
a contagious nature appears, and which can be disposed of more easily and more 
safely by fire than by any other means. 

Second. Boil all that may be disinfected without injury. If necessary, rip the 
bedding or other articles which are difficult of penetration, and which may be con- 
cealing obnoxious germs. Personal wardrobes, curtains, bedding and carpets fre- 
quently may be boiled without injury. Incidentally it may be stated to ad- 
vantage that expensive curtains, carpets, clothing and bedding should never be 
allowed in the sick chamber where there is an infectious or contagious disease. 
Use only such articles as are absolutely necessary and are of little expense, so that 
they may be disposed of without pecuniary loss at the end of the illness. 

Third. If neither burning nor boiling is available, the use of formalin gas can 
be recommended. Hang the articles on a line in a room, spray them with water 
and fill the room, after it has been thoroughly closed, with formalin gas. This may 
be done when the room is undergoing disinfection. 

Fourth. The employment of dry heat is not reliable. Furthermore, it cannot be 
jnade a very practicable method for farmers. 


THE DISINFECTION OF ROOMS. 


To disinfect 9 room requires neither an expensive apparatus nor costly disinfect- 
ants. vet it cannot be satisfactorily accomplished unless the utmost care be given 
to every detail. Every cranny and nook, every crack and hole must receive its 
share of attention. The room should be laid bare of all its furnishings and every 
obstacle which stands in the way of thoroughness should be removed. Every ar- 
ticle that is to be disinfected, together with the room, should not in any way be 
allowed to interfere or vitiate the work. In this instance, only the room free from 
all of its contents, will be considered. 

The first step is to remove every particle of dust in the room with a cloth damp- 
ened in a solution of corrosive sublimate, one part of corrosive sublimate to five 
hundred parts of water, or a three to five per cent solution of carbolic acid. In 
doing this it will be necessary to wipe off the woodwork, wall and ceiling. The 
floor should be mopped with one of the above solutions. If corrosive sublimate is 
used, it would perhaps be better to make the solution one part to one thousand, 
to avoid leaving too much of this substance to dry on the floor, thus causing, pos- 
sibly, an irritation of the nose and throat, should it get into the air. Immediately 
after this has been done and while the woodwork, walls and ceilings are still damp, 
either burn sulphur or liberate formalin in the room as follows: About four pounds 
of sulphur should be used to every thousand cubic feet of space. To have it effi- 
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cient, sufficient moisture must be present. This may be provided by placing an 
iron dish containing sulphur in a tub with a few inches of water in it. By so doing, 
not only is the moisture provided, but also a safe means of burning sulphur. To 
light the sulphur, pour over it a little alcohol, just enough to start it well. 

Formalir. may be conducted through a keyhole from the regenerator, or the re- 
generator may be placed in the room. The former method may be regarded as the 
safer. The gas is regenerated from the forty per cent solution under pressure by 
the use of an apparatus especially designed for the purpose, or it may be, accord- 
ing to Novy, regenerated from a very simple device by means of rapid ebullition. 
(See Teachers’ Sanitary Bulletin, Vol. I, No. 3 of the State Board of Health.) These 
two methods are used to prevent any change in the formalin, which is very likely 
to occur when the regeneration is slow. Of the two, Novy’s must be regarded as 
the simpler, for there is only a small tin can with a small tube leading from it to 
the keyhole. In the other, which requires pressure, an automatic valve is needed 
additionally. 

One hundred fifty cubic centimeters or five ounces of formalin to every thousand 
cubie feet of space is placed in the can and the tube of the apparatus is connected 
with the keyhole of the door. The lamp or stove is started underneath the recep- 
tacle and the regeneration takes place in a very short time. After all the formalin 
has been liberated, the apparatus is removed and the kevhole plugged. 

Whether in the case of sulphur fumes or formalin gas, the room should be com- 
pletely closed. There should remain no cracks or holes in the windows or doors, or 
any part of the room, by which gas may escape. 

If sulphur is used, the room ghould remain closed for forty-eight hours; if formalin 
gas is employed, from six to eight hours will be eifective. 

Should there be any furniture in the room, it may be treated as the woodwork in 
the room and subjected to the gas. 


DISINFECTION OF CREAMERIES, CHEESE FACTORIES AND DAIRIES. 


What is applicable to the disinfection of a room is in general applicable to the 
disinfection of the above with slight modifications. 

The dairy or factory is always supposed to be absolutely clean, but unfortunately 
this is too often a fake supposition, for it is not infrequently the case to find filth 
and dirt extending to the very edge of the vat, covering the outside of the tanks and 
spreading over the floor and all the woodwork. So thick is it many times that it 
may be scraped off in thick layers. To use gas or disinfecting fluids under such 
condition is like washing sin out of the human body by applying water to the sur- 
face. To disinfect a dairy or a factory of this kind effectually means that every 
particle of dirt and filth must be removed and the woodwork practically polished. 
The dirt and dust must be removed from every crack, the vats and tanks must be 
scoured, the seams and corners cleaned out. After this is done, wash the woodwork 
which does not come in contact with the milk or milk products in any way with 
a three to five per cent solution of carbolic acid. Use boiling water or steam to dis- 
infect the inside of vats, tanks and utensils. Do not use chemical disinfectants for 
any surface which comes in contact with milk or milk products. After this has 
been done, all holes and cracks should be stopped to prevent the escape of formalin 
gas or sulphur gas, which should be used in the same manner as in the disinfection 
of rooms. It is understood that no milk or milk products should remain in the 
room during the process of disinfection, and the room should be well aired before 
using it again. 

Paint and whitewash will add much to the disinfection by way of cleanliness and 
tidiness. They will also make cleaning less difficult and will tend to keep the 
creamery or factory free from unwholesome odors. 


DISINFECTION OF BARNS AND STABLES. 


Unless the barn or stable is sealed over, the unevenness of the timbers, the large 
cracks and rough lumber usually used in building a barn or stable render disinfec- 
tion difficult. The more smoothly finished and the less the number of cracks and 
corners to clean out and disinfect, the less will be the expense for material and for 
labor, and the more thorough will be the execution. Whatever the expense, disin- 
fection becomes necessary at times or the building must be used for other purposes 
than for sheltering animals; for if a single animal is saved by the effort, the reward 
is sufficient to meet the expense incurred in the operation. However, when a barn 
is properly constructed, the cost of disinfection may be reduced to the minimum 
and it becomes a small matter. 
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At the beginning of the operation, all dirt and dung adherent to the walis, mangers. : 
floor, and wherever it may be found, should be thoroughly removed. To do this 
effectively, it may be necessary to add sufficient water to soak the hardened ma- 
terial until it may be easily removed by a hoe or scraper. The success of the under- 
taking is largely dependent upon this first step. 

Following a thorough cleaning is the spraying with a solution of corrosive subli- 
mate, the strength of which is one of corrosive sublimate to one thousand parts of 
water. Spraying is particularly mentioned as the most rapid process of using the 
solution. Inasmuch as mercury attacks everything metallic, it is necessary to either 
use a wooden spray-pump or a more complex device suggested by Prof. Taft, toe 
horticulturalist of this station. By this latter method a metallic spray-pump may be 
used by placing it in a barrel half full of water. In another barrel is placed a 
solution of corrosive sublimate of a strength of one to five hundred. This bar”el is 
closely corked and is connected with the force pump by means of a tube. Leading 
out from the barrel is also another tube, which is used for spraying. The water is 
now forced into the closed barrel under pressure so that the solution is forced out 
for spraying purposes. This of course makes a solution of from one to five hundred 
to begin with, and after half a barrel of water has been pumped in, it is diluted to 
ohe to one thousand. When this point is reached, sufficient mercuric chloride 
is added to make the solution up to one to five hundred again. The barrel which 
contains the pump is again filled haif full with water and the operation is repeated 
as before. By this method, a metallic pump may be used without coming in contact 
with the solution. Although the solution is one to five hundred at times, it will de 
no harm and will be, if anything, more effective. 

The spraying should be continued until all the ceiling, walls, woodwork and fioor 
have been thoroughly wet down. 

Having applied the corrosive sublimate solution two coats of whitewash should 
foliow. To be most effective and satisfactory, the whitewash should be put on with 
a brush while it is hot and in the process of slacking. In this condition the white- 
wash has better disinfecting properties and adheres more securely to the walls and 
ceiling. Perhaps, however, the matter of expense in whitewashing after this 
method may exceed the advantages gained, and a faster but not so desirable method 
may be more practicable. The lime may be slacked a day previous to the wbhite- 
washing, strained through burlap and then put on with a spraying pump. This can 
be done very rapidly. 

There are so few barns in which a gas disinfectant may be used, because of the 
many chances of its escape, that it cannot be usually recommended. If a barn is 
sufficiently tight to hold the gas, it may be used under the same rules as were desig- 
nated in the disinfection of rooms. 


DISINFECTION OF PASTURES AND YARDS. 


The disinfection of large tracts of land must be regarded as impracticable with 
artificial disinfectants. When an infectious disease is prevalent, it is wise, as far 
as possible, to confine it to a small area. However, there are many instances where 
this has been found utterly impossible, and the contagion has been spread over large 
fields. In this case, it is necessary to leave the disinfection to the direct rays of 
the sun and the weather and employ the field for cultivation instead of pasture for 
a period of time. If it were possible to expose all the obnoxious germs to the direct 
rays of the sun, the difficulty would be easily unraveled, but it is merely the upper- 
most layer of the soil, and a very thin layer at most, that is exposed, so that to rely 
upon the direct rays of the sun entirely is unsatisfactory. With most pathogenic 
germs the conditions provided by the soil are not suitable for their sustenance; 
they consequently become weakened and tess dangerous. There are resident in the 
soil the germs of symptomatic anthrax or quarter evil, and tetanus or lockjaw, 
which are able to induce these diseases if the proper circumstances exist. A class 
of bacteria, while not naturally belonging to the soil, finds itself associated with 
the soil by means of filth. The germs of chicken cholera, hog cholera and typhoid 
fever are not infrequently found in such environments, and they are able to exist 
thus for an indefinite period of time. 

If an artificial disinfectant must be resorted to, a layer of slack lime or chloride 
of lime is recommended for t is work. Chloride of lime is always preferable to 
slack lime. 

DISINFECTION OF STOOLS AND URINE. 


The excreta of both animals and man suffering from infectious diseases become 
at times one of the gravest sources in spreading disease. Many of the contagious 
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diseases are confined largely to the alimentary tract and are disseminated because 
no attention is given to the disinfection of discharges. Some contagious diseases 
also give off the contagion through the urinary tract. It is because contagious dis- 
eases are so frequently disseminated by means of excreta that the necessity for 
proper disinfection is urged. The diseases of anthrax, tuberculosis and typhoid 
fever are known to be scattered through the excreta. The germs of hog cholera, 
chicken cholera and similar diseases find their exit from the animal through fre- 
quent discharges. On account of this common means of dissemination, the wide- 
spread infection of the above diseases may find a partial answer. 

Perhaps the best means of dealing with excreta is to confine animals in a small 
compass and thus prevent them from running at large. This will permit the use 
of chloride of lime, slack lime and carbolic acid in sufficient quantities to be effective. 
If animals are allowed to run in large fields, the fecal matter should be collected 
and disinfected. This will not only lessen the danger of spreading the disease, but 
will permit the sun to act, where the droppings have been removed. 


DISINFECTION OF SPUTA. 


This may seemingly apply to a greater degree to human sputa than to the dis- 
charges from the mouth and nostrils of animals. There is no doubt connected with 
the dissemination of diseases, through the expectoration from patients, and if we are 
to judge from the limited examinations of bovine tuberculous sputa, we have no hes- 
itancy in saying that this source of contagion is by no means barren. It is a recog- 
nized fact that the rubbing of noses practiced by cattle is no less a deleterious 
practice than that of promiscuous kissing practiced in human society. There is 
only one conclusion following from this; that is, complete isolation of ‘animals 
suffering from contagious diseases and so far as possible keeping the discharges 
of mouth and nostrils under control by the use of disinfectants. Human subjects 
are either provided with a parafiined envelope cr a well-stoppered bottle, which 
receives the sputum, and in the house with a cuspidor containing some disinfect- 
ant, as bi-chloride or carbolie acid. This brings the sputum absolutely under the 
control of the individual, and prevents the scattering of contagion. 


DISINFECTION OF THE HANDS. 


Farmers often are obliged to disinfect their hands after post-mortem work, and 
should do so when assisting in operations on animals or whenever there is a possi- 
bility of carrying infectious material by means of the hands. It is not my purpose to 
give elaborate methods more suitable for surgeons than for the practical farmer, but 
we wish to give simple methods of cleansing, which can easily be carried out. 
First of all, the finger nails should be cleansed and brushed with soap and water, 
removing every particle of dirt so far as possible and the hands thoroughly cleaned. 
When this has been done, wash the hands thoroughly in a solution of mercuric 
chloride, the strength of one to one thousand, or of carbolic acid, the strength of 
three per cent. Allow these solutions to dry spontaneously and never use a towel. 
If it is desired to keep the hands practically sterile, do not allow them to touch any- 
thing until ready for work. 


DISINFECTION OF THE PERSON OR ANIMAL. 


To disinfect an individual who has been associated with contagion or who is 
convalescing from some contagious disease, simply means giving him a bath in a two 
per cent solution of carbolic acid or a solution of corrosive sublimate, the strength of 
which should be one to one thousand. These solutions should be brought in contact 
with every part of the body, but not in contact with any mucuous surface. For 
mucuous surfaces use a ten per cent solution of boracic acid. 
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KILLING THE TUBERCLE BACILLUS IN MILK. 


BY CHARLES E. MARSHALL. 


Bulletin 173.—Bacteriological Department. 


Led to this work by expressions of doubt concerning the value of pasteurization 
when the bacillus tuberculosis is in question, I have attempted to present in a brief 
way a limited review of a few experiments made by others and some carried on at 
this laboratory, in order that the readers of Experiment Station bulletins may form 
areliable judgment and may guard against danger. Pasteurization for other pur- 
poses than killing the tubercle bacillus will not form a part of this treatise. For a 
general consideration of pasteurization and its objects, bulletins Nos 183 and 147 

_May be consulted. 

Whether milk ever contains the tubercle bacillus or not will not be discussed; the 
conclusions of eminent experimenters will be assumed as beyond contradiction that 
the tubercle bacillus is found in milk from tuberculous cows in no small per cent of 
cases. Such milk has been demonstrated to be infectious upon lower animals; and 
in the case of man, which direct demonstration is precluded, indirect evidence has 
been adduced which has established the relation of known tuberculously infec- 
tious milk to certain cases of human tuberculosis almost beyond a doubt. In a 
future bulletin, tuberculous milk and its infectious nature will be treated in detail. 

Woodhead has made extensive experiments with the tubercle bacillus to ascertain 
a safe method to render it innocuous in milk. One statement which he makes has 
much significance when possible tuberculous infection is in dispute. He says “milk 
from tuberculous udders is in all cases possessed of the power of setting up tubercu- 
lous infection.” This opinion will designate the true position of Woodhead from 
whom valuable work and suggestions will be quoted. ‘It was found,” he says, 
“that the exposure of even virulent tuberculous milk to a temperature of 85° C. 
(185° Ff.) for five minutes is sufficient to render it innocuous, although the same 
material brought rapidly to a temperature of 90° C. (194° F.) still retains some 
power of infection. 

The following detailed result of Woodhead may be given to advantage, both in 
interest and in their practical bearing: 


‘Positive result momentarily heating 90°C. (194° F.) 


a 22 min. ss at '75°C. (167 °F.) 
ss ss 380 min. sf at 70°C, (158° F). 
of ab 3 hrs. a at 65°C. (149° F.) 
Ob 86 12 hrs. “ at 60°C. (140° F.) 


Heating longer than this rendered the germs innocuous by inoculation.” 

[By ‘“‘positive results,’—inoculation tests were made upon lower animals with 
some of the milk after treatment to determine whether the milk was still infected 
or not. If an animal succumbed to tuberculosis, he, Woodhead regarded the result 
as positive—Author.] 

In another experiment the tuberculosis material was heated to different tempera- 
pace for various periods of time, and then fed to pigs. This is illustrated as 

elow: 
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‘Temperature 24 min., 5 min., 10 min., 15 min., 20 min., 80 min., 40 min., 45 min., 1 hr. 
60°C. (140° F.) 


65°C, (149° F.) -b a 
79°C, (158° F.) + +t. + 
75°C. (167° F.) +. ao + 
80°C. (176° F.) + -b 

+ = Positive. 

— = Negative. 


No experiments were made.” 


Even in the feeding experiments, there is much which points to the durability of 
tuberculous virus. This table is worthy of the gravest consideration, for it indi- 
eates the possible harm arising from tuberculous milk which has neither been 
thoroughly nor properly pasteurized. Before giving any further attention to the 
above results, it is desirable to quote still more of his experiments in scalding milk. 
“Experiments were made as to the effect of the ordinary process of ‘scalding’ milk 
in which the milk in the earthenware jar or tin pan is placed in another pan con- 
taining a quantity of water, which is then brought to the boiling point. It was 
found that, under these circumstances, the temperature of the milk of the upper 
part raised much more rapidly than that of the lower part. In one experiment, 
after the milk had been on the fire for fourteen minutes, the temperature at the 
top was 71.1° C. (160° F.), while at the bottom is.was 56° C. (133° F.); at the end 
of twenty-six minutes, the temperature at the top was 92° C. (198° F.), at the 
bottom, 83.5° GC. (182° F.). In another experiment, with a stronger flame, these dif- 
ferences were less marked. These experiments clearly proved that the mere scalding 
of milk by bringing the outside water up to the boiling point, was quite inadequate 
to sterilize tuberculous milk.” 

The following directions are given by Woodhead for the pasteurization of milk 
when it is desired to arrest souring or when it may be necessary to make use of 
milk from an unknown or suspicious source: (1.) “The quantity of milk should 
never be more than the quantity of cold water by which it is surrounded; it is, in 
fact, an advantage to have a larger bulk of water than of milk to allow for evap- 
oration. (2.) The milk should not be covered in and should be stirred from time 
to time, but the water may with advantage be covered, in order to prevent evap- 
oration; this of course is arranged for, in special milk sterilizing pans. (38) The 
water should be boiled over a good brisk flame, in order that the best results may 
be obtained, and the heating process should be continued until the temperature 
throughout the milk has risen to from 88° C, (190° F.) to 92° C, (198° F.); in most 
eases this takes place at the end of about twenty-five minutes, but in order to be 
perfectly safe it may be recommended that every quart of milk treated in this 
fashion, should be heated for half an hour—that is, for about twenty minutes after 
the water in the outer pan has begun to boil.’ 

The most striking feature of Woodhead’s elaborate experiments is, perhaps, the 
high thermal death point required for the killing of the tubercle bacillus. The 
ordinary methods employed in pasteurizing milk would be regarded by him as 
unsafe. From others, however, different views are obtained. 

Freeman says: ‘As far as the ordinary bacteria are concerned, pasteurization 
at 140° F. gives almost as good results as that of 167° F. The milk is freed from 
almost all the living germs, and those pathogenic bacteria which are most likely 
to cause disease are also destroyed. The only pathogenic bacterium which is not 
destroyed by a short exposure to a temperature of 140° I’. or less is the bacillus 
tuberculosis, but there is evidence that this micro-organism is destroyed by a tem- 
perature of less than 140° F. of sufficient duration.” The evidence of the most 
recent observers, he says, seems to him sufficient to conclude that a temperature 
of 140° F. kept up for fifteen minutes is sufficient to kill bacillus tuberculosis, and 
he recommends pasteurization at or between 149° F. or 167° F. 

A pasteurizing apparatus has been tested by MacFadyean and Hewlett, which 
consists of a coil of pipe heated to 68°-72° C. (153°-160° F.) and requiring thirty sec- 
onds for the milk to pass through. This would be the same practically as heating 
the milk at 68°-72° (153°-160° F.) for thirty seconds. To test whether the tubercle 
bacillus was killed by this means, they took tuberculous: sputum dried over sul- 
phuric acid, powdered it and mixed it in sterilized milk. Two guinea pigs inocu- 
lated with 2 ¢. ce. each before pasteurizing died exactly a month after. The glands, 
spleen, mesentery, liver, lungs and peritoneum were riddled with tubercle. Three 
guinea pigs inoculated each with 2 c. c., after pasteurization, showed no trace of 
tubercle upon careful post-mortem. 
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The investigations of Forster, Deman and Bonhoff demonstrated that the tubercle 
bacillus is killed by the action of heat applied at 


50° C. (181° F.) for 4 hrs 
60° C. (140° F.) for 1 hr. 
65° C. (149° F.) for 15 min. 
79° C, (158° F.) for 10 min. 
\ 80° C. (196° F.) for 5 min. 
90° C. (194° F.) for 2 min. 
95° C. (208° F.) for 1 min. 


Yersen by the use of the culture method has stated that the tubercle bacillus ex- 
posed to the heat of 


55° C. (131° F.) for 10 minutes grew in 10 days. 
GOSTCN G4 0S0R) nc es ub Qe 
HOSA CH GSSORHE) ees < and above failed to grow at all 


In an article by Griffith on the pasteurization of milk, the assumption is made 
that the tubercle bacillus is killed at 68° GC. (156° F.) to 70° C. (158° F.), and follows 
the views of Bitter and Freeman, each of whom recommended 68° GC. (156° F.) to 
69° C. (159° F.) for pasteurizing purposes. Griffith, however, calls special atten- 
tion to the care necessary to proper pasteurization. Here he has certainly detected 
one grave source of error. Pasteurization under no circumstances can be accom- 
plished in a haphazard manner. 

Sternberg has given his work on the killing of the tubercle bacillus by heat. He 
has found that the bacillus heated for 


10 minutes at 90° C. is killed. 

10 ec oe 80° (Oi ee 

10 a3 ee 602 CG: e 

10 30 “* 50° C. is not killed. 


‘The wide differences noticeable in the review of the above experimenters may 
apparently be difficult to adjust, yet a possible reconciliation may be forthcoming by 
a study of the different methods employed and the various strengths of the virus 
used. 

A comparative experimental study of the same virus under all the different meth- 
ods in practice would be necessary for a satisfactory solution of the former ques- 
tion. This is not a part of our work. Woodhead similated the methods customarily 
used, but they were unreliable in his hands. On the statement of other investi- 
gators, the methods in vogue are regarded as effective and satisfactory. If the 
manner of determination has led to opposite views of the effectiveness of pasteuriza- 
tion, some method will have to be devised by which uniform results may be ob- 
tained and ordinary methods of pasteurization unquestionably settled. The ther- 
mal death point in Woodhead’s studies was determined under as natural condi- 
tions as it would seem possible. yet there may be errors arising from these very 
conditions. Others have used the germ under artificial cuitivation. This may in- 
troduce grave errors, because the tubercle bacillus does not thrive the same under 
artificial cultivation as under natural. What influence the manner of determin- 
ing the thermal death point of the tubercle bacillus has upon the important meth- 
ods of pasteurization in yozue, cannot be stated in definite terms. It must be set- 
tled by further work. 

The tubercle bacillus is generally conceded to possess different degrees of dura- 
bility, concerning which definite knowledge is available. There is strong evidence 
that certain forms of the bacillus react differently than other forms. In sporogenic 
bacteria, there are always two forms to be considered, the sporeless forms and the 
forms with spores, the thermal death points of which are widely separated. Again, 
it is believed that spores, we will say, under different stages of development, pos- 
sess greater or less durability. Accordingly, when it is desired to determine the 
thermal death-point of any species of bacteria, instead of establishing fast lines 
which may be followed in full faith, there must constantly be some indefiniteness. 
This is truer of spore forming bacteria than the sporeless kind. Now the tuberele 
bacillus is usually regarded as a spore forming bacillus, and his spore nature is so 
meagerly known that it is practically impossible to differentiate the two forms of 
this germ; consequently it is not-strange that variations in the results of determin- 
ing the thermal death point should occur. This seems the more plausible way of 
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explaining an apparently contradictory situation, such as has been presented in the 
review given. 

This pulletin does not pretend ‘to solve the question that has been raised by the 
review and discussion so far, but rather to contribute its Share in the work re- 
quired of many workers before our knowledge shall be adequate to safely reach 
conclusions. 

In the past, all pasteurizing done at this station has conformed to one standard. 
The milk, after it has reached 68° C. (155° F.), has been held for twenty minutes 
at this temperature, and then cooled as quickly as possible. Bringing the milk up 
to 68° GC. (155° F.) requires some time, the length of which is dependent upon the 
amount of milk and water, also upon the strength of the flame. No direct experi- 
ments have been made until now to ascertain whether this method of pasteurization 
would render milk safe from the action of the tubercle bacillus, should it be pres- 
ent. . 
In each experiment 10 c. c. of milk was used. It was sterilized and then allowed 
to cool. Tuberculous material was then added and thoroughly macerated in it until 
evidences of tuberculous material could be detected in its consistency. Before sub- 
jecting this mixture to pasteurization, guinea pigs were inoculated with it to test 
its virulence. It was then pasteurized as described above, that is, as soon as the 
temperature reached 68° C. (155° F.), it was held at that point for twenty minutes 
and then cooled as quickly as possible. After the pasteurization, guinea pigs were 
inoculated with this pasteurized mixture, to determine whether the tubercle bacil- 
lus was dead. 

for each experiment, tuberculous material was obtained from a different source. 
The object of this was to test the durability of tubercle bacilli coming from differ- 
ent sources and presumably existing under somewhat different conditions, and 
perhaps in different forms. In every case the material came from tuberculous 
cows which were killed in an advanced stage of tuberculosis or had died of that 
disease. Such, we believe, is the material which would naturally find its way into 
milk. No effort was taken to secure tubercles in the incipient stages of growth or 
in the most advanced, but rather to take parts of several in all stages of develop- 
ment. 

The tuberculously infected milk was placed in a shallow dish for pasteurization. 
The thickness of the layer of the milk in the dish could not have been over one 
quarter of an inch. This allowed ready tranSmission of heat, so that one part of 
the milk would not be one temperature and another part higher or lower. The dish 
was placed in the bottom of a pail sterilizer and this placed on a water bath. This 
pail sterilizer is described by Novy in Cent. f. Bakt. Bd. xxii. S. 340. Heat was ap- 
plied under the water until the temperature registered 68° C. (155° F.) in all parts 
of the vapor chamber. By means of a Reichert’s thermo-regulator, this tempera- 
ture was maintained constantly for twenty minutes. 

The inoculations of guinea pigs before and after pasteurization with the results 
will be detailed below:— 

Experiment 1. Guinea pig, No. 44, was inoculated intra-abdominally with 1 e. ¢c. 
of the tuberculously infected milk before it was pasteurized. 

his animal died of general tuberculosis ten weeks later. Lungs, liver, spleen, 
lymphatic glands and peritoneum were seriously affected with the disease. 

Guinea pigs, Nos. 41, 42 and 48, were each injected intra-abdominally with 5 «©. ec. 
of the same milk as used in the case of No. 44 after it had been pasteurized. 

At no time did any of these animals show symptoms of the disease either by ap- 
pearance or by weight. They were all chloroformed when No. 44 died, but traces 
of tuberculosis could not be found upon careful examination. 

Experiment 2. Guinea pig, No. 75, was injected intra-abdominally with 1 ¢. c. of 
tuberculously infected milk, before it had been pasteurized. The tuberculous ma- 
terial in this experiment was obtained from another animal. 

Four ‘weeks later the pig became so emaciated and sick that is was chloro- 
formed. Upon post mortem, the lungs, liver, spleen and lymphatic glands were 
highly affected with the disease. 

Guinea pigs, Nos. 76, 77 and 78 were each injected intra-abdominally with 5 e¢. ec. 
of the same milk used for No. 75 after it had been pasteurized. They were all 
chloroformed at the same time that No. 75 was examined, but careful examination 
revealed no lesions of tuberculosis. 

Experiment 3. Guinea pig, No. 127, was inoculated intra-abdominally with 1 ¢. ¢. 
of tuberculously infected milk before undergoing pasteurization. The tuberculous 
material used in this experiment came from a different source than in the two 
previous experiments. 
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This animal died of general tuberculosis twenty-four days after inoculation. The 
lungs, liver, spleen and lymphatic glands were thoroughly tuberculous. 

Guinea pigs, Nos. 128, 129 and 130 were each inoculated intra-abdominally with 5 
e. c. of the same milk used in the case of 127, after it had been pasteurized. At the 
time No. 127 died, these animals were chloroformed and carefully examined for 
tuberculosis, but not a tubercle could be discovered. There were no indications of 
tuberculosis whatever. 

Experiment 4. Guinea pig, No. 142, was injected intra-abdominally with 1 «¢. e. 
of tuberculously infected milk from a source still different from experiments one, 
two and three, and before it had been pasteurized. 

Four weeks later this animal died of general tuberculosis. Lungs and abdominal 
organs, except the kidneys, as well as lymphatic glands, were in an advanced stage 
of tuberculosis. 

Guinea pigs Nos. 188 and 189 were each inoculated with 5 ¢. c. of the same milk 
used in the case of animal No. 142, after it had been pasteurized. 

These animals were chloroformed upon the death of pig 142, but no trace of tu- 
berculosis could be detected upon close examination. 

Experiment 5. Guinea pig, No. 148, was inoculated intra-abdominally with 1 e. ec. 
of tuberculously infected milk before it had been pasteurized. The tuberculous 
material was taken from a source still different from one, two, three and four. 

This animal died of general tuberculosis three weeks later; lungs, liver, spleen 
and lymphatic glands were almost a mass of tubercles. 

When No. 148 died, Nos. 140 and 141 were chloroformed. No tuberculous lesions 
could be detected in either of them after much searching. 

In these five experiments, Nos. 44, 75, 127, 142 and 148 were each inoculated with 
1c. c. of tuberculously infected milk before it had been pasteurized; in each case the 
tuberculous material used to infect the milk was taken from a different source, 
Every guinea pig inoculated with this material macerated in milk died a few 
weeks later, although the time from inoculation to death varied considerably. 

The above five animals acted as controls for Nos. 41, 42, 48, 76, 77, 78, 128, 129, 
130, 188, 189, 140 and 141, which were inoculated with the respective samples of 
milk, the same as were used with the five above, but after they had been pasteur- 
ized. The amount used in these inoculations was five times the amount used for 
the five controls. 

Every one of the controls died in the advanced stages of tuberculosis, while not 
one of those receiving the pasteurized milk, even in quantities five times as great, 
showed any trace of tuberculosis. Thirteen animals remained untouched by tu- 
berculously infected milk subjected to a heat of 68° C. (155° F.) for twenty minutes. 

These experiments do not accord with Woodhead’s, yet they give about the same 
results as have been recorded by others. Whether it is possible to kill the tubercle 
bacillus below 68° GC. (155° F.), exposed for twenty minutes, is beyond our present 
endeavor, since milk may be pasteurized at 68° C. without alteration or the pro- 
duction of a cooked flavor. It is not best or essential that a lower point should 
be adopted. As soon as a lower degree is considered, the greater and more com- 
plicated will be the questions involved. From our own experience, we have found 
that 60° GC. (140° F.) for ten minutes will not kill the tubercle bacillus. This de- 
gree and time have been used to kill other pathogenic germs in the presence of the 
tubercle bacillus that the tubercle bacillus might be allowed to act upon animals. 
This is a recognized method of operation when two pathogenic germs interfere with 
each other. From 60° C. (140° F.) to 68° C. (155° F.) is a narrow range, and if it 
were possible to raise the temperature a few degrees more without interfering 
with the composition and quality of the milk, it would be advisable. If the taste 
of American people could become accustomed to cooked milk, the matter of pas- 
teurization against pathogenic bacteria would be easily accomplished. 

Errors may creep into the process of pasteurization without notice. For this 
reason some stress has been placed upon the uniformity of heating as is commonly 
practiced. A receptable containing the milk is placed in a pot of water and the 
water raised to 68° GC. (155° F.). The milk is allowed to stand in the water for 
twenty minutes, then cooled. The milk is usually covered and is not stirred during 
the process. We have similated this crude method as closely as necesary to demon- 
strate its worth. 

A dish 234 inches in diameter and holding 340 c. ¢. (a little over 11 0z.) was placed 
in a water bath eight inches in diameter. The volume of water in the water bath 
was made equal to that of the milk in the receptacle. The heat was applied and 
during the process of heating the temperatures of the water and milk were taken. 
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The temperatures recorded are those at the bottom of the dish of water and about 
the center of the bulk of milk. 


Time of Recording Temperature. Temperature of Water. Temperature of Milk. 
10:00 o’clock 134° C, 15SNG: 
NOZO2 es 21° C; Looe: 
AOOoe es 29° Cy 15° 
NOFOTR anus’ 86° C, 1825C; 
LOOMS 43°C. QA: 
NORD pee S1LLIe: Pave) (Cr 
NO STA ss D62;'C: Bie (CP 
OSG Hee’ GIS: 40° C. 
LOST eS 67° C. 46° C. 
O20 ese H02°C: 50° C. 
1O2Siess 69° C, 58° C. 
VOEQH Ac KOC; 61°.C 
10:28) 5° 2027S! 622°C. 
NOSOm, BEE 71° C, 65° C. 
10:35 ** 69° C. 67° C. 
10:40 « 683° C, 672° C. 
10:45“ 70° C. 68° C. 


It took twenty minutes to raise the water to 70° C. and forty-five minutes to raise 
the milk to 68° C. Had the flame been removed when the water was 70° C., the 
milk would have been 50° C., and had the milk been allowed to stand in the water 
with the flame removed, the milk might have gone up ten degrees more, but it is 
very doubtful, while the water was falling ten degrees. 

If the milk were to have been properly pasteurized under the above conditions, it 
would have taken sixty-five minutes. 

There was a difference of four or five degrees in the water; the surface was al- 
ways hotter than any other part. In the milk there was a variation of three and 
four degrees in different parts. 

In another experiment, the same receptacle for milk and the same water bath 
were used. The amount of milk in this case was 370 ¢. ¢c., or about 12 oz., and the 
heat applied was more intense. The water in the water bath equaled the height 
of the milk in the receptacle. 3 


Time of Recording Temperature Temperature of Wuter. Temperature of Milk. 
11:06 o’clock (Ge SOF 
SOS Gigs 22° C, 18° C. 
LTO ce PHO OL 22° C. 
MCT © iS 82° C. 26° C. 
a a be Be Estee eG 364° C, 31° C. 
TGtSiKG) | * CE 41° C 35° C. 
TALES Ce 45° C. 40° C. 
11:204 ‘S 50° C. 45° C. 
D235 cs 55° C. 50° C. 
11:25 « 60° C. 554°C. 
el Sass 65° C. 602° C. 
Tiles) LOS 68° C. 64° C 
Ibe stay) Ge 69° C. 68° C. 


Twenty-four minutes were required to raise the water to 68° C. and twenty-nine 
to raise the milk to the same degree. There was a variation of temperature be- 
tween the bottom and surface water of four and five degrees and in the milk of two 
and three degrees. 

In this experiment, the temperature of the milk and water were nearer identical 
than in the last, and less time was consumed in bringing the milk up to 68° C. 

Still another effort was made to establish the relation of the temperature of the 
water and milk. The vessels were the same as in the last experiment and the 
amount of milk and water identical. The flame could not be exactly controlled, 
but it is evident that it was higher than in the previous case. 

The water was raised to 68° C. in seventeen minutes and the milk to 68° C. in 
fifty-four minutes. When the water had reached 68° C., the milk was 50° C. 
Thirty-seven minutes were required to raise the temperature of the milk to that 
of the water, after the water had reached 68° C. 
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Time of Recording Temperature. Temperature of Water. Temperature of Mitk, 
9:55 o clock ASIC: TAONC 
9:58 26° C. 154° C. 

10200 a 334° C, 183° C. 
O02 es 40° C. Pap. Ob 
10-0455 65 45° C. 28°C, 
O06 shes 524° C, 344° C. 
1O:08% 75 574° C. 40° C. 
TO SIO Rees 66° C. 46° C. 
TO 2a m02°C} 50° C, 
UM ie be ee 2 ones 56° C. 
HOS nace KOS2Cs 61° C. 
10:19 « 694° C. 68° C. 
10:22 eae 69° C. 64° C. 
LO oem 70° C. 65°C. 
10:30 « 693° C. 66° C. 
10:35“ 684° C. 67° C. 
1Or49y es TOS 68° C. 


The variations in temperature of water and milk corresponded exactly with 
the two previous cases. The following lessons may be drawn from the above 
experiments: 


1. Any method which is controlled entirely by the temperature of the water is 
unreliable. 


2. Any method which allows the water and milk to stand for twenty minutes 


when the water has reached 68° C., without further application of heat, is varia- 
ble and uncertain. 

3. The temperature of the ‘water is no indication of the temperature of the 
milk, and the only way safety can be guaranteed by the temperature of the 
water is to heat the water to a sufficiently high degree to render the temperature 
of the milk safe beyond doubt. 

4, There is much variation in the temperature of unstirred water or milk. 
Milk should be stirred when pasteurized at 68° C. (155°F.) 

Many do not Sit the cooked fiavor and odor which is produced when milk is 
heated above 70° (158° F.), and they always heat the milk to a higher point 
than that teary in this bulletin. The lactalbumin is easily coagulated and 
the casein may be rendered less responsive to rennet, thus making the action of 
the pepsin and pancreatin less effective. With many children, this chemical 
change of the milk would pass unnoticed, but with others it would work apparent 
injury. If due care is taken in the preparation and modification of the milk, it 

maybe that the latter class would be somewhat reduced. Should harm result 
from the heating of the milk to a high temperature, the pasteurization ought to 
be carried out at 68°. C. (155° F-). 

In case the een of milk to a high temperature does not injure or prove 
objectionable. a much easier method of pasteurization may be resorted to. To 
establish some standard to follow which will yield good results, a few experiments 
have been undertaken. Experiment 1: <A vessel is placed on the stove with a pie 
tin in the bottom. Upon this are placed bottles of smal diameter filled with milk 
and plugged with cotton wool. The water in the vessel should equal the height 
of the milk in the bottles. This method of preparation is practically that recom- 
mended by Dr. Schweinitz. The water in the pail or vessel is heated to the boil- 
ing point, the heat removed and the milk and water allowed to stand for thirty 
minutes, at the end of which time it is cooled. 

To test this method, milk artificially infected with tuberculous material was 
used. 

Guinea pigs, Nos. 256 and 266 were inoculated intra-abdominally with 1 ¢. ¢. 
each of the milk before it ‘was pasteurized as above. 

Both of these animals developed general tuberculosis in a few weeks. 

Guinea pigs, Nos. 267 and 268, from bottle 1; 269 and 270, from bottle 2; and 
271 and 272, from bottle 3; were inoculated intra-abdominally with 5 ¢. c. each 
after the milk had been pasteurized. 

No traces of tuberculosis could be found in any of these when they were chloro- 
formed at the time the controls 256 and 266 were examined. 

Experiment 2. The same apparatus was used as in experiment one and handled 
(except the heating) in the same way. This lot was beated to the boiling point, 
held there for five minutes, then cooled. 
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Guinea pigs, Nos. 279 and 280, were each inoculated intra-abdominally with 1 
ec. c. of the milk infected with tuberculousS material before it had been pasteurized. 

Both contracted general tuberculosis and showed marked lesions in the lungs, 
liver and lymphatic glands. 

Guinea pigs, Nos. 273 and 275, from bottle 1, 274 and 276 from bottle 2, and 
277 and 278 from bottle 3, were each inoculated intra-abdominally with 5 ¢. ec. of the 
infected milk after it had been pasteurized as above and when the controls 279 and 
280 were examined, these animals were chloroformed and careful search made for 
tuberculous lesions. None could be detected. These two methods are evidently 
safe, because in each case the pasteurization killed the deadly virus. All the 
animals died which received the infected milk before pasteurization and none of 
the twelve which had received five times the amount of the pasteurized infected 
milk showed any trace of tuberculosis. | 

An apparatus which has been thoroughly tested and found to be efficient has 
been devised for family pasteurization of milk and is here presented. This 
apparatus, of course, assumed that the slightly cooked flavor and odor are not 
objectionable. Instead of using water as the heating medium steam is employed 
because of economy. 


a 


<eaien Le 


Na’ 


salen 


This pasteurizing apparatus was suggested by Novy’s laboratory pail sterili- 
zer, and consists of a covered pail with a perforated bottom placed upon a water 
bath provided with a shoulder to receive it. There is a hole in the cover so as 
to provide for a continuous stream of steam. Inside the pail is a rack which holds 
the bottles in position. The water bath is shallow and flanges out from the 
shoulder. By this means a large heating surface is presented and the water is 
soon raised to the boiling point upon the application of heat. 

To use the apparatus, the bottles of milk plugged with cotton wool are placed 
in the rack inside the pail. While the water is reaching the boiling point, the pail 
cover may be used to cover the water bath. As soon as the water boils, replace 
the cover on the pail and then put the pail on the water bath. 

For household purposes, fifteen minutes of steaming will be sufficient; for infant 
feeding, steam one-half hour. 

The milk in the bottles reaches 90° GC. (194° F.) in five minutes, a temperature 
that is beyond doubt in the destruction of pathogenic bacteria, even the tubercle 
bacillus. The method is simple and needs little attention, and will answer every 
purpose where milk and cream are to be used as such. The cooked flavor is 50 
slight when the pasteurization occupies only fifteen minutes that is may soon be 
disregarded, unless there are digestive disorders caused by its constant use. 

Where cream is to be made into butter, the more careful method of pasteuriz- 
ing at 68° C. (155° F.) is recommended, because the quality of butter is not 
injured in the least. 

To pasteurize successfully every detail should be followed carefully in the right 
spirit, otherwise the entire operation is worthless. Furthermore, each family 
should attend to its own pasteurization, if safey is to be assured. There are 
unscrupulous milkmen who advertise pasteurized milk without making mueh of 
an effort to see that it is done as it should be. 


45 
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Remember that the pasteurization of milk has reduced the infantile mortality 
nearly one-half in cities where it has been practiced only in part. 
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FERTILIZER ANALYSES. 


BY R. C. KEDZIE, CHEMIST. 
Bulletin 174.—Chemical Department. 


The law providing for the inspection of commercial fertilizers and to regulate 
the sale thereof was enacted fourteen years ago. The full text of the law is here 


inserted: 

SECTION 1. The Pcople of the State of Michigan enact, That any person or persons who 

shall sell or offer for sale in this State any commercial fertilizer, the retail price of 
which exceeds ten dollars per ton, shall affix on the outside of every package contain- 
ing such fertilizer a plainly printed certificate, stating the number of net pounds therein; 
the name or trade mark under which such article is sold; the name of the manufacturer; 
the place of manufacture, and a chemical analysis, stating the percentage of nitrogen in 
an available form; of potash soluble in water and of phosphoric acid in available form 
(soluble or reverted) and the insoluble phosphoric acid. 
_ Sec. 2. Before any commercial fertilizer is sold or offered for sale, the manufacturer, 
importer or party who causes it to be sold or offered for sale within this State, shall file 
with the secretary of the State Board of Agriculture a certified copy of the analysis and 
certificate referred to in section one, and shall also deposit with said secretary a sealed 
glass jar containing not less than two pounds of such fertilizer, with an affidavit that it 
is a fair sample of the article thus to be sold or offered for sale. 

Src. 3. The manufacturer, importer, or agent of any commercial fertilizer, the retail 
price of which exceeds ten dollars per ton as aforesaid, shall pay annually to the secre- 
tary of the State Board of Agriculture, on or before the first day of May, a license fee 
of twenty dollars for each and every brand of fertilizer he offers for sale in this State: 
Provided, That whenever the manufacturer or importer shall have paid this license fee 
his agents shall not be required to do so. 

Sec. 4. All such analyses of commercial fertilizers required by this act shall be made 
under the direction of the State Board of Agriculture and paid for out of the funds 
arising from the license fees provided for in section three. At least one analysis of 
each fertilizer shall be made annually. 

Sec. 5. The secretary of the State Board of Agriculture shall publish in his annual 
report a correct statement of all analyses made and eertificates filed in his office; to- 
gether with a statement of all moneys received for license fees, and expended for 
analysis. Any surplus from license fees remaining on hand at the close of the fiscal 
year shall be placed to the credit of the experimental fund of said board. ad 

Sec. 6. Any person or persons who shall sell or offer for sale any commercial fertili- 
zer in this State without first complying with the provisions of sections one, two, and 
three of this act, or who shall attach or cause to be attached to any such package or 
fertilizer an analysis stating that it contains a larger percentage of any one or more of 
the constituents or ingredients named in section one of this act than it really does con- 
tain shall, upon conviction thereof, be fined not less than one hundred dollars for the 
first offense, and not less than three hundred dollars for every subsequent offense, and 
the offender shall also be liable for damages sustained by the purchaser of such fertili- 
zer on account of such misrepresentation. 


Src. 7. The State Board of Agriculture by any Wu ] ] 
thorized to select from any package of commercial fertilizer exposed for sale in this 


State, a quantity, not exceeding two pounds, for a sample, such sample to be used for 
the purposes of an official analysis and for comparison with the certificate filed with 
the secretary of the State Board of Agriculture and with the certificate affixed to the 
package on sale. ee : 

Src. 8. All suits for the recovery of fines under the provisions of this act shall be 
brought under the direction of the State Board of Agriculture. 


Approved March 10, 1885. 


duly authorized agent is hereby au- 


OBJECT OF INSPECTION OF COMMERCIAL FERTILIZERS. 


The law does not prescribe any standard for the composition of a commercial 
fertilizer, the manufacturer being free to make his own standard, the law simply 
requiring that the fertilizers offered for sale shall be up to the standard set up 
by the manufacturer. The license to sell does not certify to the value of the 
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fertilizer, but simply states that the manufacturer or dealer offers for sale a 
fertilizer for which a certain content of nitrogen, potash and phosphorie acid is 
claimed, and that samples of such fertilizers have been deposited with the secre- 
tary of the college with affidavit regarding the composition. Analysis is then 
made of each of these fertilizers, gathered in the open market as far as possible, 
and the results of such analysis published in bulletin. The claimed composition 
and found composition are arranged in parallel lines, so that the real composition 
can be compared at a glance with the composition claimed for it by the manufact- 
urer. In this way the buyer can see at once by this bulletin whether the fertilizer 
is as good as the claims made for it. 


RESULTS REACHED BY INSPECTION. 


The quality of the fertilizers sold in this State has greatly improved within 
a few years past. On comparing the composition as ‘‘claimed” with that “found” 
by analysis, it will be seen that in only a few cases does the minimum claim 
exceed the amount actually found, and in many cases the amount found exceeds the 
highest amount claimed. The day when the mixture of leached ashes and soap- 
boilers’ waste can be sold for superphosphate or marl palmed off for Buckeye phos- 
phate has passed away in Michigan. 


WHAT DO COMMERCIAL FERTILIZERS CONTAIN? 


The first question one asks about a new article is, ‘“‘What is it made of?’ and 
the second is, “Will a material of such composition and at the stated cost, give 
me a profit when used on my farm?” 

Commercial fertilizers contain a variety of substances, but only three of such 
importance that the farmer can afford to buy them at the prices charged for con- 
centrated manures. They often contain lime, magnesia, silica, oxide of iron, sul- 
phates. chlorides, etc., many of these of value as manures, but they can be bought 
for less money than is charged for the commercial fertilizers. The fertilizers 
may contain all these, but we buy them because they contain in addition one or more 
of three materials, viz., potash, phosphoric acid, and active nitrogen. It is the 
presence of these materials that gives commercial value to fertilizers. If the 
dealer boasts that his manure contains alumina, silica, oxide of iron, lime and 
magnesia, the sufficient answer is that these materials make up the mass of all 
soils, and that the farmer buys his land by the acre and not by the ton. The 
only manurial materials that a farmer can afford to buy at prices demanded for 
fertilizers are these three most necessary, most precious, and most easily 
exhausted elements of plant growth—the tripod of agriculture. In the absence of 
any one of these three materials no plant can grow to perfection, and if the 
supply of them is below the needs of any given plant, that deficiency limits the crop 
proportionally. However abundant all the other elements of plant life, nothing will 
make up for the lack of any one of these three substances. 


LEADING KINDS OF FERTILIZERS. 


The leading kinds of fertilizers may be classified as follows: 

1. Complete manure, which contains nitrogen in some combination, such as a 
salt of ammonia, nitrate of soda, or organic nitrogen; potash, as muriate or sul- 
phate (German Stassfurth salts) or wood ashes; and phosphoric acid as a phos- 
phate of lime. It is called a complete manure because it contains all of the three 
materials most essential for plant growth, and most likely to be deficient in a 
field after long cropping. 4 

2. Plain Phosphate, which may be in the form of superphosphate, soluble in 
water or solution of citrate of ammonia, these being called available, because 
they are readily taken up by the roots of plants; and ground phosphate rock, an 
insoluble form. The bone phosphate and rock phosphate are changed into super- 
ae by the action of sulphuric acid, removing a part of the lime, as sul- 
phate. - 

The soluble phosphate is especially beneficial to plants in the early stage of 
their growth, giving them a good start. In later stages of growth when the plant 
by its roots can forage for food in the soil, the insoluble phosphate may have 
nearly as beneficial an effect. 

Phosphates promote the formation of flower and fruit and secure earlier ripen- 
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ing. They may wisely be used on vines and succulent fruits that are liable to be 
cut by early frosts in autumn, securing early crops with better prices and avoiding 
the loss of the entire crop by untimely frosts before the most of the crop had 
ripened. Fruit trees sometimes blossom year after year without producing fruit. 
This is often caused by storms at the period of flowering, but it may be caused 
by constitutional weakness, in consequence of which pollen of vital power is not 
formed. In such cases the use of active phosphates is worthy of trial. 

3. Bone Meal contains phosphate of lime and animal matter rich in nitrogen, 
and hence is very valuable for manure where we desire a prolonged influence. 
It is well adapted to grass lands and lawns, and is free from the bad odor often 
given off by mixed fertilizers. Moist meadows are benefited by a dressing of bone 
meal. If the bones that now adorn the back yard and pasture Jot should be 
ground into a powder and scattered on a crop-worn field, the results would sur- 
prise some farmers. 

4. Potash Manure. The best and cheapest is that neglected home produet— 
wood ashes. These contain an average of five per cent of potash, besides a sensi- 
ble amount of phosphate, and a very large amount of carbonates of lime and 
magnesia; they are an all-round plant manure so far as mineral matter is con- 
cerned, supplying each ash element. 

Unless the farmer can bring into active form the great store of potash in his 
soil, he will then have to buy the German potash salts, the muriate or sulphate. 
These salts are yearly coming into greater prominence as potash fertilizers, but 
their sale in Michigan in separate form has not been large. 

The influence of potash on plant life is masterful; no plant can grow without 
it, and its influence in developing the carbohydrates, and maturing fruits, is 
marked and apparently controlling. 

5. Nitrogen Compounds. Nitrogen is the bottled wine of the vegetable feast. 
If the term stimulant can be applied to any organization destitute of a nervous 
system, then nitrogen is the stimulant of plant life. In any of its combined forms 
it gives depth of color and exuberance of growth to vegetable life, and when in 
abundant supply it causes the plant to break forth into riotous growth. ‘The 
great reservoir of nitrogen is the air, but the leaves of plants though constantly 
bathed in nitrogen, cannot drink in a particle. It is only nitrogen in combination 
that can be appropriated by the plant, and this enters the plant by the roots and 
comes from the soil. A small amount is brought to the soil by the rain, washing 
out the ammonia and nitrates of the air, but the amount is not large, and entirely 
inadequate to supply a crop. 

A large amount of active nitrogen in the form of nitrates is yearly formed in 
every well cultivated field, and this is the cheapest way of securing a supply of this 
costliest element of plant growth. ‘The raising of leguminous crops, like the 
clovers, is the next cheapest way of securing a supply. 

Combined nitrogen is purchased in three forms; salts of ammonia, nitrate of 
soda, and organic nitrogen in the form of dried blood, fish scraps, cotton seed 
meal, ete. 

6. Tankage, is a complex and variable material obtained from the waste resi- 
dues at the slaughter houses, the garbage collected by the scavengers in cities, 
ete. These materials are dried, the grease extracted in tanks and this tankage 
by itself, or mixed with phosphates, potash, ete., is sold as a fertilizer. It is 
mainly used to give bulk to the concentrated fertilizers made from bone and rock 
phosphate. 


LIME. 


Following nitrogen, potash and phophorie acid, the next most important mate- 
rial is lime. In soils made by the decomposition of granite rocks, the soil is apt to 
be deficient in lime. This is manifest in the New England states. In most coun- 
ties of our lower peninsula, where the soil is classed in the drift formation, lime 
is an abundant element in the soil. It is easy to determine this by an examination 
of the well water. Our water comes by the rain and is soft, but soaking into the 
ground it dissolves more or less of the mineral matter of the soil. If the well 
water of any region is very hard as shown by its action on soap, the hardness 
being caused by the lime dissolved in the water, such soil contains enough lime 
to supply the needs of crops. Lime may be used in such regions to decompose 
muck and flocculate clay, but is not required to feed the crops. 
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SCHEDULE OF COMMERCIAL PRICES. 


The following prices per pound for fertilizing materials may be used in estimat- 
ing the commercial value: 


Per pound. 


INURE, Td) TANI. oo oS noo nog So sado oo Tea aebopoas sus ONG 13 cents 
INGARORSN, THN LITA TONEY SENSE Sao scan oe ao badoccuboosdaoe 14 cents 
Orcanie Mibrosen ain sm eats lOOd MeUCs face nitric arene 14 cents 
Organic nitrogen in fine bone and tankage........-..... 184 cents 
Organic nitrogen in medium bone and tankage............ 10 cents 
Organic nitrogen in course bone and tankage.............. 8 cents 
Phosphoric acid saya ales cc seses ctetokene le lauei-l-heel=ege lo eked) 4% cents 
Phosphoric acid, insoluble, in fine bone and tankage........ 4 cents 
Phosphorie acid, insoluble, medium bone and tankage.... 34% cents 
IOUS BiSy MICK goo ooodns Heo os eaec os poucauovDUOUDOUdDDO 4% cents 
Potash as sulphate and in wood ashes................... 5 cents 


In the table of analysis the results are given as so many parts in a hundred. 

Since there are 20 times 100 pounds in a ton, if we multiply the value of one 
pound by 20 we find the value of one per cent of any material in a ton. We 
may thus construct a table for estimating the value of any materials found in 
the results of analysis. One per cent means 20 pounds in a ton, and if the mate- 
rial is worth 5 cents a pound, then each per cent equals $1.00 for a ton. 


COMMERCIAL VALUE AND AGRICULTURAL VALUE. 


The commercial value and the agricultural value are not identical. The com- 
mercial value merely represents the cost of the material to make the fertilizer, 
if any one should attempt to make his own. The agricultural value of the benefit 
from the use of such fertilizer will depend upon a variety of conditions, such as 
the kind of soil, the crop, the season, the tillage, time of application, ete., etc.» Let 
no one suppose that the estimate of the commercial value is a guarantee of a cor- 
responding profit by its use on the farm. It may serve, however, as a basis of 
comparison between different brands of fertilizers. The reliable test of the value 
is determined. by its use on a given soil and crop—worth more than ail theoretical 
discussions and deductions. Yet there are certain general considerations which go 
to show the probable benefit of any fertilizing element when used on a certain kind 
of soil and crop, which will be of some benefit in selecting a fertilizer. 


TERMS EXPLAINED. 


In the table giving the results of analysis of commercial fertilizers there are 
certain terms used which require explananion: ‘‘Available nitrogen, estimated as 
ammonia;”’ under ‘‘Phosphoric acid” the terms *‘Available P: O;;” ‘‘Insoluble P2 O;;”’ 
‘*Total P. O;”? and ‘‘Potash soluble in water, estimated as Ky O.”’ 

Nitrogen may exist in available form either as a salt of ammonia, a nitrate, or 
in organic material such as dried blood, and be equally valuable in these several 
forms. But for ease of comparison in different manures chemists estimate it as 
if all these forms of nitrogen existed in the form of ammonia. Chemists esti- 
mate the compounds of phosphorus in manures as anhydrous phosphoric acid, Ps O;; 
that is, phosphoric acid deprived of water; when this anhydride combines with 
water, the acid is formed. Thus if three molecules of water are added to one of 
P, O; two molecules of phosphoric acid are formed 3H,O + Py O; = 2 Hs POs. = 
phosphoric acid. The P, O; in separate form does not exist in any soil, but 
this expression is chosen because the amount of this combination of phosphorus 
is easily indicated, without considering what material the acid may be combined 
with. ‘‘Available P, O;” signifies the per cent of the acid in a form directly usable 
by the plant: ‘*Insoluble P, O;,” the per cent of ac‘d in the condition of phosphate 
Boe Sy, adding together the “Available” and ‘Insoluble’ we get the ‘Total 

The “Potash soluble in water, estimated as K,0, is the soluble potash salt esti- 
mated only as regards the oxide of potassium=K,O=oxide of kalium or potassium. 
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Results of analysis of commercial fertilizers 


Manufacturer. Trade name. Dealer and locality. 
Armour & Co., Chicago, Il..------- Bone, Blood and Potash..------ } ee Wee oe t 
Armour a Co:, Chicago; ils------5| Bone Meali22--22225---2 -=---==- Farmers’ Elevator Co., Lenox.- 


Armour & Co., Chicago, Ill. -.------ Grain’GroweIrtae===----- 2222" == ) A. R. Hahn, Utica 


{ T. McClaughry, Romulus..--- 


Armour & Co., Chicago, Ill. -.------ AS OU plekse=teeocee a seo enone Farmers’ Elevator Co., Lenox.- 


Armour & Co., Chicago, Ill.--------| Ammoniated Bone withPotash| T. McClaughry, Romulus..----- 


Armour & Co., Chicago, Ill. ----.--- Fruit and Root Crop Special-- } aaa Cin ee ea t 
& Co., Chicago, Ill. -.------- StarPhosphate.-----—-o2--—-= Manufacturer. 2) see 
Armour & Co., Chicago, Ill. -------- Phosphate and Potash--------- M. & J. MeLauchlin, Jackson_. 
Armour & Co., Chicago, a ae Wheat, Corn and Oats Special_| M. & J. McLauchlin, Jackson-_- 
James Boland, Jackson, Mich...--- Blackman =e ees Jas. Boland, Jacksor.....------ 


Bradley Fertilizer Co., Boston, t Dissolveé Bone with Potash___| J. A. Cozadd, Wayne.---------- 


Bradley Fertilizer Co., Boston, ' Niagara Phosphate.-........--- J. A. Cozadd, Wayne..---.----- 


Bradley Fertilizer Co., peeoee Potato and Root Phosphate.__| Richmond Elevator Co., Lenox. 


Bradley Fertilizer Co., lane Beery Bone, uencet W.M. Hart, Smith's Creek 


IMI ASS yee eee Se eooes ca tacaae IBranG?? 22.2222 8222-2 
preirey  Perver so. Boston, t B. D. Sea Fowl] Guano..-------- W. M. Hart, Smith’s Creek.--- 


Bearley Fertilizer Co., Boston, ' Alkaline Bone and Potash----- W.M. Hart, Smith’s Creek... 
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for 1899, expressed in parts in a hundred. 
Available Phosphoric acid. Potash 
nitrogen. soJuble in 
= - water, esti- 
stimated as . mated as 
ATiTOniat Available. Insoluble. Total. Ko 
ech esha pd 8s See es 5 to 6 8 to 10 1.5 to 2.5 9.5 to 12.5 7 to8 
IMOUNG Es sass cee seen ee 4.65 9.35 1.70 11.05 9.19 
BCoV “| Exec Sat Sila ee eee ae ese ee 24:tO: 28" os | ise eee 
4.19 9.93 12.93 22:86) +] -s2222e5S eee 
Claimed haha aes 2to3 8 to 10 1.5 to 2.5 9 to 12.5 2to3 
IMOUNG Ss soe eects eee 2.17 10.1 2.93 13.11 2.50 
3.5 to 4.5 8 to 10 1.5 to2.5 9 to 12.5 4to5 
4.19 ; 6.02 14.40 2.55 
eeounn SREY Sa aaa 3 to 4 6 to8 1.5 to 2.5 7.5 to 10.5 2to3 
HOUnG eta semen eee 3.81 5.59 5.84 11.43 2.46 
{ana See R EEE ASeUSS 2to3 8 to 10 1.5 to 2.5 9 to 12.5 5 to 6 
IM OUNG)EaSe aes ee eens = sae 3.52 9.2! 3.28 12.53 7.55 
Claimed a nsasse a ee ane oa eee eeanisene 12 to 16 2to3 14° tonOey = teense eee 
Mound ater ss) so ess Sces-|seccecesesna cen 16.34 2.07 18.41 252-2 Sees 
Claimed et atte 2 ee Sie ee teas aeiecs 10 to 12 2to3 12 to 15 2to3 
Voy nya Ne Se a el ae eee 12.91 3.87 16.78 1.87 
| ean Ea eee 1to2 8 to 10 1.5 to 2.5 9.5 to 12.5 1to2 
IOUNGE=: -e2 oe So eee = 1.80 8.97 3.47 12.44 05 
Wlaimeds-2e2t 222 52-22 1.14 3.86 2.06 5.94 2.51 
MOUNC essere setae ce aeee 1.01 1.95 4.10 6.05 4.16 
Claimed st==. =. 3. 1to2 8 to 10 2to3 10 to 13 2.15 to 3.25 
WOunG=: 3-22-25 22-2-55—=- 1.6 8.2 2.76 10. 2.05 
Claimed! == =2222-55 -225 1102 7to9 1to2 8 to 11 1.08 to 1.65 
MOUNG: -2225522hSsee 520% ile 7.98 2.70 10. 1.2 
1to2 8 to 10 2to3 10 to 13 3 to 4 
1 8.49 2.61 11. 2.75 
Claim eaeeaeese ease | pone aaa a sea 12 to 15 1to2 5B 370m) [7mm (Ee ae 
; IDXo abate |S ea ie ee i | ees eee 12°51 2.29 14:80' | =e See 
Claimed se tse 2.5t03.5 8 to 10 2to3 10 to 13 1.5 to 2.5 
MOUNG Ssteeeee cee wees Path 8.57 4.1 12.70 1.28 
Cla ined eee aaa eres sees seta as ceces 11 to 13 1to2 12 to 15 2.43 to 3.50 
{Gane Bee ae ee ee Sears 11.07 Qn 13.16 2.28 


Manufacturer. 


Chicago Fertilizer Co., Chicago, t 
I 


STATE BOARD OF AGRICULTURE 


Results of analysis of commercial fertilizers 


Trade name. 


Bone, Blood and Potash-_------ 


Dealer and locality. 


Geo. B. Terry, Dryden-:..--._- 


OHIO Mee ee eee oe ee f 


§ Potato, Tobacco andGeneral | 
j 


| Crop 


Ohio 


R. T. Knight, Pontiac 


XXX Phosphate and Potash_- 


. W. Spencer, Petersburg-.--- 


Ohio 


Phospho Bone 


(CAA 0 epee ee IO if 


Horsehead Phosphate_------_-_- 


. W. Spencer, Petersburg.--_- 


. W. Spencer, Petersburg---- 


Ohio 


XXX Superphosphate. -_. 


‘Cleveland Dryer Co., Cieveland, t 
(Oldie) See Se a eee 


. LT, Knight, Pontiae-------2_- 


Ohio Seed Maker and Potash - 


. W. Spencer, Petersburg---- 


‘Cleveland Dryer Co., Cleveland, | 
Oh ( 


Ohio Seed Maker-.-.------- 


. T. Knight, Pontiac 


Crock — Fertilizer Co., Pres 
NERY? 


Crocker Fertilizer Co., Buffalo, | 
ING fee coer e atestes soe ometes if 


General Crop Phosphate 


. W.. Harvey, Utica-<----2.--- 


Sugar Beet Manure 


Special Sugar Beet Fertilizer- 


Crocker Fertilizer Co., Buffalo, | 
N. 


§ New Rival Ammoniated 
{/ perphosphate 


Su- | 
i 


C. Goddeyne, Bay City-_---.---- 


C. Goddeyne, Bay City---_____-- 


§ Michigan State Chicory Co., | 
| Bay City ( 


‘Croeker Fertilizer Co., Buffalo, 
ING? 


Universal Grain Grower... 


Detroit Sanitary Works, Detroit, | 
Mich i 


Clover:eaf-oce lessees 


Superior Potato 


W. H. Harvey, Utica-..-----=__ 


Wm. Green, Wayne 


Wm. Green, Wayne 


Farmers’ Union Fertilizer Co., 
Buffalo, N. Y 


5 


Club and Grange Formula 


‘Farmers’ Union Fertilizer Co., | 
Butalo wince vcn = seteces so ee ee ( 


‘Farmers’ Union 
ButtalosNeayseaae sea ee { 


§ Potato, Tobacco and even 


t @Manure: 593223522 ee 


J. M. Preston, Macomb..------- 


H. A. Miller; Beddow-=---:-=---= 


H. A. Miller, Beddow-.--------- 


HXPERIMENT STATION BULLETINS 863 
for 1899, expressed in parts in a hundred. 
Available Phosphorie acid. Potash 
nitrogen. soluble in 
a A water, esti- 
stimated as : mated as 
EnEsTTa Gye: Available. Insoluble. Total. K> O 
MClaimedsese=see sas -sesa 1.83 to 3.04 9 to 12 1to2 10 to 14 2to4 
@BOUNGE==2-= essen eae ses 3.03 1'.16 5.61 15.77 5.26 
GGlaime ds sss - os. eee 125 tOleeD 10 to 12 1to2 11 to 14 6to7 
WHO Msee eee ee eee 1.66 10.14 2.85 2.99 5.18 
(iphaayerc |S SS ee Be || sso acemscceacans 12, bOM See Wl 52-2 sonst -= ca |esesosec Sse os 5 to 6 
FOUN Cees eas oe eee ee paae nee ee 11.98 1.87 13.85 4 69 
@laimedss 22-4 se 1102 10 to 12 SC eA cee seems aoe 1to1.5 
MOUNCE tse hese See 1.26 11.62 2.82 ~ 14.44 1. 23 
Claimed tases. 2 ASS ees sea LOOP) [eee sck aot 2 | Eee es 
OOLIN OS = Oe eee oe Ae Sse ace 11.21 3.06 14-2705 - See 
j Claimede se Ss Seen sees lean cease es BIO Eyes ol eae eeepeeasecee || obchs oceans aa Poo ee sees 
POUNGS a eee cee as est coset a eae eases = 12.81 2.39 15:20) les s3e aeons 
eee Peace ey Beas. S. 2to3 10 to 12 Sar ate | eens eee see 2to3 
MOUN Gee ease es ceeee 2.32 9.64 8.10 12.74 1. 43 
GQlaimedhaca sees 2 et See 2to3 10 to 12 Lobe mises Se eee SSeS See | Meee ees eee 
IMOUNGE= Se 2en- Baca oeeeeee 2.0 9.72 3.69 13-41. 2/3252 ee ee 
§ Glaimedersseee ss eases 1to2 7 to 10 1ta2 8 to 12 1.08 to 2. 5 
PROURGEE = = 3e ee cscs ce ese .25 7.02 2.29 9.31 1.31 
Acuna Sete Sane seen 1.5 to 2.5 7to9 1to2 8 to 11 1.5 to 2.5 
OUNCE! S222 at eee 1.67 7.05 1.96 9.01 3.36 
Sd esis aac 2.5to03.5 8 to 10 1to2 9 to 12 4.5 to5.5 
HMOuNnG 2: seen ese toe 2.89 7.18 2.96 10.14 5.05 
ata See beim nae 1.5 to 2.5 10 to 12 1to3 11 to 15 1.6 to 3.0 
MOUNG =. 36 2225S e ee 1.90 9.63 2.31 11.94 1.59 
; Claimedse eae aan 1to2 7 to 10 1to2 8 to 12 2.7to4 
HOUNG-< 2225 tases loses. 1.21 8.25 1.83 10.08 2.96 
@laime disease sees aos 3.34 to 4.25 6 to9 1to3 7 to 12 2.70 to 3.5 
HO Un sae ee 2.92 8.81 2.07 10.88 3.59 
4 Claim edie sees as oe 4.25 to 5.45 6 to8 1to3 7 to ll 4to5 
OUNCE tes ems, 3.75 7.64 2.01 9.65 4.92 
Porat uit see eeduargs 1to2 8 to 10 1to2 9 to 12 1.08 to 2.16 
HOun Geese cee eee 1.40 8.03 2.40 10.43 1.11 
arr ok Spee ae epee 2.25 to 3.25 9 te 11 1to2 10 to 13 4to5 
hounds eee 2.58 8.92 2.11 11.03 3.83 
Ee cunair Eee hie. 1.5 to 2.50 9to ll 1to2 10 to 13 2to3 
NOUN CHIH ss. keener 1.56 9.59 2205 11.94 1.68 
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Manufacturer. 


STATE 


BOARD OF 


AGRICULTURE 


Results of analysis of commercial fertilizers 


Trade name. 


Farmers’ Union Fertilizer Co., 
Buffalo, N. Y 


Dissolved Bone and Potash.--- 


Jarecki Chemical Co., Sandusky, | 
@OhiOE-=-=-- 


§ Dissolved Bone Black Wheat | 
1 Special if 


Dealer and locality. 


Manufacturer 


T. McClaughry, Romulus..----- 


Jarecki Chemical Co., Sandusky, | 
(O10 ee Lee Sees an) 


Jarecki Chemical Co.. Sandusky, | 
Olio > ees SS ee eee ( 


§ Fish and Potash Tobacco | 
and Potato Food...-..---.- { 


J. H. McMann, Richmond 


Fish and Potash Grain Special. 


(OSaN OSs ee ee f 


Lake Erie Fish Guano 


R. C. Bialy, Bay City-- 


7 OUEST Thc a MEL SP A a 


e | 
Oni Ota) =) eos ee ee ee es f 


ChOrD) -Phosphates-=------==-= 


Number One Fish Guano-.------ 


Lister Agricultural 


Chemical | 
Co., Newark, N. J 


Michigan Carbon Works, Detroit-- 


R. C. Bialy, Bay City 


Success 


AY Re abn Ute a aces-s- eee 


Red Line Complete Manure-.... 


Jeuison Hardware Co., Bay 
tye. ses ce oe ee 


Schneider & Reindel, Frazer-- 


Michigan Carbon Works, Deitroit-- 


Red Line Crop Grower 


Schneider & Reindel, Frazer--- 


Michigan Carbon Works, Detroit-- 


Michigan Carbon Works, Detroit-- 


Homestead, a Bone Black 


Potash 


Red Line Phosphate ease 


Michigan Carbon Works, Detroit-- 


Homestead Potato Grower.---- 


Schneider & Reindel, Frazer--- 


Richmond Elevator Co., Lenox. 


Richmond Elevator Co., Lenox. 


Michigan Carbon Works, Detroit... Homestead Lawn Fertilizer--- j 
Michigan Carbon Works, Detroit..|) Red Line Ammoniated Phos: | 
Plena] 2). 6 C2 6 see me A as ea i) 
| 
Michigan Carbon Works, Detroit-.| Banner Dissolved Bone 


Michigan Carbon Works, Detroit-- 


Niagara Fertilizer Co., Buffalo, | 
INE) WY) 


Homestead Sugar Beet Fer- 
tilizeris2 22222 eS aa eee 


5 


Wheat and Corn Producer-.--- 


A. J. Brown Seed Co., Grand 


Farm Department M. A. C 


T. MeClaughry, Romulus 


EXPERIMENT STATION BULLETINS 365 
for 1899, expressed in parts in a hundred. 
Available Phosphoric acid. Potash 
nitrogen. soluble in 


water, esti- 


Estimated as . mated as 
animnonia Available. Insoluble. Total. Kno: 

{ Claimed: 2822-22225. 2255|s2--2- es aescene 8 to 10 1to2 9 to 12 2to3 
ROund SS soe eee. ee ates ee Us 1.84 9.42 Qi 
Claimed!) 2353 ot aera ee ee 16 to 18 1to2 ito) 20... || aaa 
1 oybhayol yee We ee Se |p ee eee ee 15.03 1.89 16.92) :|22 Sco eee 

§ Claimed: =22--5 2-32 se 1 to2 9 to 10 1to2 10 to 12 4to5 
MOUnGSS. 2 th ee 1 9.7 PAs 11.79 4.77 

§ Claimed! 2=2-46-. == 522 1.45 to 1.95 9 to 10 1to2 10 to 12 4to5 
HOuUnGl ess a eae 1.76 9.37 3.05 12.42 3.10 

{ Claimedees eens ee ee 2to3 10 to 12 1to2 11 to 14 1to2 
WOUN GSS a ss ee ett 2. 9.48 3.65 13.13 1¢35 
Claimed hese res. ea teas |aoae sae oe 14 to 15 1 to2 IDO Mian 3) (See 
HOUN Geeaee soos aoe eee= | henna sees 14.59 3.43 18:02" 7 | ese eee 
Claimedeze st 2 as--os-- 1to2 10 to 12 1to2 11 to 14 1to2 
MOUNn GES ate esees aes 1.66 8.73 4.51 13.24 
Claimed =a e-oas---ta==- 1.5 to 2 9.5 to 11 2to3 11.5 to 14 2to3 
OUNCE Aenea eee eee coe 1.89 9.73 1.97 11.70 2.19 
Claimedy 2-2 22-2. = 222822 1.28 to 2.25 BiCOWLO bey iy sont es eeoee es oe ee 15) toO;2eo 
HH OUNG sec ees. Se eae ess 1.72 9.14 173 10.87 : 1.55 
@laimedesteses=s=) ee 2to3 SitoMtOen) Uleccosi-co 2-3 2h ee 2to3 
INO UNG es eae eee Rel 8.42 5359 9.97 2.24 

9 to 12 5 to 1.5 9.05 to 13.5 1.75 to'2.5 
10.19 SP3 10.92 geek 

@laimedaaze2.2 2s -seo- 2 |2.aensseeee eens LOOM) Nw cS es -2 2 aa eee 3to4 
Woun GE sao = eS sere eset 10.63 1.47 12.10 4.73 

Mecusee: eS see eee 2.35 to 3.25 Sata yi (0a COE [ees yaa ee ee ed 5 to 6 
Iieyun oes = se rere ug 9.49 81 10.30 5.83 
Glaimed este ante aes 3.36 to 3.94 UtktorlS) a S232 es es | eee 2 to 2.5 
UNO WG eS ee ee ae eee 3.13 9.10 46 9.56 3.84 
Claimedear22-2 se =! 22 2to3 SttolOe eo Wiact eee Se ee |e ee 
HOUn GES ae eee ee Set 2.45 8.77 2.19 10.96) 5235 Se eee 
Claimed aera een as) cee s sues cces SOO Bay 5 ez ceaces acetone eat eeeee ees | Pee eee eee 
OUNCES Saree eho ee a ere 33.63 3.33 36. 96g |Poee ee se eee 
Claimeden 3222 -ae 1.5 to 2 7to9 5 to 1.5 7.5 to 10.5 5 to6 
HOUn Ge 2 tee see ee snes 2.09 8.20 .35 8.55 4. 
Claimedene a seeeeseseees 1.5 to 2.5 8 to 10 1 to2 9 to 12 2.16 to 3.24 
MOUN GES .2 Seana ee see 1.87 7.36 3.32 10.68 2.29 
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Results of analysis of commercial fertilizers 


Trade name. 


Dealer and. locality. 


Grain and Grass Grower. 


Statford & Shoesmith, Romeo- 


C. B. Waterloo, Port Huron-___ 


Farmers’ Elevator Co., Lenox. 


C. C. Van Doren, Adrian 


C. B. Waterloo, Port Huron_-- 


C. B. Waterloo, Port Huron-.- 


C. C. Van Doren, Adrian 


C. B. Waterloo, Port Huron--- 


Schneider & Reindel, Frazer_- 


Schneider & Reindel, Frazer_- 


Northwestern Fertilizer Co., | 

Gieapos Hie tah Toe Tae f iPure|G@round Bones - 25> esse 
Northwestern Ferti ver Co., P 

Giioapo minha pee cd 8 f Garden City Superphosphate_- 
Northwestern Fertilizer Co.,/|{Raw Bone and Superphos- | 

Gniedgco i ee ae ee \iapitates Mixture sas sens { 
Northwestern Fertilizer Co., | x 

Chica cor Seek aa ( Acidulated Bone and Potash-- 
Northwestern Fertilizer Co., | < = 

GHIcAgOM ace koe, Be AcidulatedsBone.------- eee 
Northwestern Fertilizer Co., | 

Giteago lll c.f e oe a wee PotatoiGrower--2-2--e--- = —= 
Northwestern Fertilizer Co., 

WHIGA ro: Mills We ot sorte Oe 8 t Corn and Wheat Grower..----- 
Ohio Farmers’ Fertilizer Co.,!|{ Ammoniated Bone with) 

Columbus) (Ohios-2222 25 = Wilf O bash eee een teas pee aan { 
Ohio Farmers’ Fertilizer Co.,/|{Corn, Oats and Wheat Fish } 

Columbus> Oniol= == -- == 2 === N iGianos ss et ee = eee f 
Ohio Farmers’ Fertilizer Co., | 


Columbus, Ohio 


Chio 


Emery J. Smith & Co., Columbus, t 


Speidel & Schwartz, G’d Haven, 
IMG CSE Ge te Ceres eer ee 


Williams & Clark Fertilizer Co., t 


Ammoniated Bone and Potash. 


Celery Hustler 222-236 


Schneider & Reindel, Frazer-- 


Manufacturer 


Speidel & Schwartz, Grand | 
Haven 


Prolific Crop Producer 


Geo. L. Frank, West Bay City- 


Williams & Clark Fertilizer Co., 
Cleveland, Ohio 


Cleveland, Ohio 


Dissolved Bone and Potash-.--- 


Williams & Clark Fertilizer Co., | 
Cleveland, Ohio 


Royal Bone Phosphate 


Geo. L. Frank, West Bay City- 


Geo. L. Frank, West Bay City- 


EXPERIMENT STATION BULLETINS 867 
for 1899, expressed in parts in a hundred. 
Available Phosphoric acid. Potash 
nitrogen. soluble in 
gah “ water, esti- 
Jstimated as FI mated as 
AIM Oniat Available. Insoluble. Total K, O. 
ecuna’ Bee bear he ee 1to2 7to9 1 to2 8 to 11 1.08 to 2.18 
InOunG!. 22st 5 Sea 1.68 8.31 2.69 11.00 1.91 
Nanak = SibOTA Bigw | Ee ee Sa ee ee ee ee 18:60!22"—" %)|Ss2. = eee 
A OU em see sae eee 4.48 4.66 16.49 2) 1b |e ee eee 
(Claimediss a= ae 2.5 to 3 8 to9 4to4.5 12 to 18.5 .04 to 1.08 
Hounds=2 esse 3.22 8.27 3.79 12.06 Lath 
(Claimed sea ee 303.5 (tO iern® |Past wees ee 14 to 16 -b4 to 1.08% 
MounGdess-22e52 Soe 3.98 8.06 7.59 15.65 86 
Claimed tases ee eee 1 to2 10 to i2 2to3 12 to 15 1.5 to2 
Round] ses eS = 1.10 10.04 4.17 14.21 Lae 
Glaimeds-=2 - a ae 1to2 10 to 12 2to3 12:tovlds Go| ee 
i round See ee See 1.25 10.10 2.85 12-95. See eee ee 
Claimed sa s-s-2 ae 3 tod 8 to 10 2to3 10 to 13 2to0 2.5 
SENG) UTS ea eS, Bel 8.97 1.96 10.93 1.69 
Claimedeas a eee. 2.5to3 10 to 12 2to3 12 to 15 1to 1.5 
TOOT a0 hie ea ee 2.52 10.03 3.70 13.73 4} 
Claimed=s2= =a 1to2 8 to 10 1to2 9 to 12 4to6 
OUNCE Sse ee 72 6.85 1.33 18 4.21 
Claimedes= ae. 1.5 to 2.5 9 to ll 1to2 10 to 13 2to4 
HOUNG ES sea sss ee 1.42 12.07 2.23 14.30 1.69 
Claimed aS see ee eee 12 to 14 1to2 13 to 16 1to2 
{Found SC econtene base antes | saeaaaeSeeeaeee= 12.15 1.46 13.61 1.74 
ii@iatmede.. 2. Lto2 8 to 10 1to2 9 to 12 ito2 
MOUNGM sss. 4 eee 1.72 8.91 12.08 20.99 4.48 
Claimed flee are SE1Sh6O! ON GBs |S otac ee ores aa eee 3.17 to 3.40 1.25 to 2.5 
OUNCE aeons eee 8.02 2.48 1.41 3.84 1.36 
Claimediss -se-ee =a = 1to2 5 to 6 1 to2 6to8 1 to2 
{ Found eel eee 1.45 8.63 2.61 11.24 1.32 
aimed Seema ee | pene ener eae 9 to 11 1to2 10 to 13 2to3 
eect Del a a eerie eet Bae 10.17 | 2.50 12.67 1.74 
Claimed== sess e es 1.25 to 2 6 to7 1to2 7to9 2103 — 
§ MOUn Ges ose eee ibs 8.90 3.48 12.33 202 


COMMENCEMENT EXERCISES: 


COMMENCEMENT DAY—FORTY-SECOND SESSION MICHIGAN 
AGRICULTURAL COLLEGE, JUNE 16, 1899, 10:00 A. M. 


PROGRAM. 
MUSIC. 
Invocation. 
Musie. “The Mow 27 A. Stone 


Misses Newell and Parker. 
Messrs. Hayes and Gingrich. 


Address, ‘Science and Agriculture,” 


S. L. Ingerson, representing the Agricultural Course. 
Address, ‘The Women’s Club Movement,” 
Miss T. A. Bristol, representing the Women’s Course. 


Music. Polonaise, C. Sharp Min. Chopin 


Mrs. C. E. Marshall. 
Address, “The Law of Equipoise,” 
President A. S. Draper of the University of Illinois. 


MUSIC, 
Presentation of Awards in contest of June 9. 
Rey. C. EF. Swift. 


Conferring of Degrees. 


GRADUATING CLASS. 


R. Maning Agnew, Charles Johnson, 
Clift F. Austin, W. Roscoe Kedzie, 
Marie Belliss, Adorf B. Krentel, 
Teresa A, Bristol, Christian M. Krentel, 
Joseph A. Bulkeley, Macy H. Lapham, 
Charles E. Calkins, Fred N. Lowry, 

Fred R. Crane, James L. McDermott, 
S. F. Edwards, P. S. Rose, 

Walter H. Flynn, John Severance, 
Edward D. Gagnier, Allan H. Stone, 
George N. Gould, A. Thorne Swift, 
William D. Hurd, Francis E. West, 


Seymour L. Ingerson, Fay Wheeler. 


COMMENCEMENT EXERCISES 369 


ADDRESS OF PRESIDENT SNYDER TO GRADUATING CLASS. 


Ladies and Gentlemen of the class of *99: 


It gives me great pleasure to be able to congratulate you on the suc- 
cessful completion of your College courses. 

In looking back the four years seem to have vanished almost as in a 
night. There has of necessity been much in your College course of hard 
work, which has meant long hours and weary nights. There have no 
doubt also been much disappointment and discouragement, yet it is to 
be hoped that you will be able to forget all that which was not pleasant 
in your work and remember only the joyful hours, the conquests made, 
the victories won, and the friendships formed, many of which will not be 
broken in this life. You will never again make friends which will be 
to you what your College friends have been. 

There perhaps comes to many of you today a feeling of disappointment 
and sadness. How different your feelings today from that which you 
anticipated they would be when you entered upon your courses. You are 
not able to recall and classify the results of your hard study as you 
thought you could. You do not have the self-confidence that you felt 
sure that you would have when you should reach your graduation day. 

The youth when entering College usually looks forward to his gradua- 
tion day as the time when he shall reach the summit and shall with hope 
and renewed confidence enter upon the duties of life. But when he has 
reached this height he realizes that he has just begun. Above and 
beyond are other heights which he must ascend before he can reach the 
goal of his ambition. And thus is he led on from summit to summit, 
with each ascent his horizon broadening until he ascends the last mount 
and is called home. And if today you to some extent feel a disappoint- 
ment at your meagre attainment, for all our attainments are meagre, 
. you are simply repeating the experiences which have come to most of 
those who have preceded you. 

This feeling of disappointment, if such you have, should not discourage 
you. That you are here today is sufficient evidence that you have made a 
svccess of your College work. It is also a sufficient guaranty that you 
can succeed in your life work whatever that may be. Your battle is not 
won, but it is begun, and for you very favorably begun. You have a 
right to entertain high hopes for the future. Yes, it is your duty to have 
a high regard for self, and an implicit confidence in your ability to 
conquer in all the battles of life. With every conquest will come new 
strength. Go forward then with all the vigor of young manhood and 
womanhood to make a success of life. But, let me caution you to be 
very careful in forming your ideals of what constitutes real success. It 
may be the accumulation of wealth, but not if this gain is made by sharp 
and doubtful practices; by taking advantage of the misfortunes of others, 
or by following any occupation or calling which will not give free scope 
to the development of all the higher power of body, mind and soul. 

Success may come in the form of promotions to positions of honor, and 
trust at the hands of the people, but never if brought about by double 
dealing, by purchasing votes with either money or insincere pledges, or 
by any other practice or method that would make you blush to see in 
print. 
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There are as many roads to success as there are directions from a given 
point. Many lead along the highways of fame and fortune, while others 
follow the well trodden paths of poverty and obscurity. 

Your life will be what you make it. If you are true at all times to 
vour higher nature, to that which your better self tells you is right, your 
life will be a success in whatever calling or occupation spent, and when 
the end comes you will realize that the consciousness of a life well spent 
is most delightsome. 

Your record, as far as your College life is concerned, has been made. In 
addition to the record which you have made upon the College books you 
made for yourselves records, which are written on the hearts of your 
teachers and fellow students. These records are a fairer and more com- 
prehensive estimate of your real worth than per cents or figures put down 
upon paper. Every day’s work, thought and motive will add to this 
record. In view of the education and training which you have received, 
may I not entreat you to make this record worthy of your Alma Mater, 
which stands ready to give you encouragement and aid in any laudable 
undertaking, and which in turn hopes to merit your loyal support? May 
I not entreat you to make a record worthy of the State and Nation whose 
liberality has given you so many educational advantages? May you at 
all times show your appreciation of these special privileges and ever sup- 
port and uphold the dignity of the laws of this Nation and common- 
wealth. 

We bid you farewell with the assurance that our eyes shall follow you, 
expecting much and with the prayer that your record, which in the 
nature of the case will be indelible, may have your own approval in your 
best moments; may be clean and clear and Christlike. 


GREAT OPPORTUNITIES IN A GREAT AGE. 


BACCALAUREATE SERMON BY PRESIDENT JOHN HENRY BARROWS, D. D., OF 
OBERLIN COLLEGE, BEFORE THE MICHIGAN AGRICULTURAL 
COLLEGE, JUNE 11, 1899. 


Text, Psalms S; 5-6. 


Marvelous has become the mastery achieved by man over material 
things. The tiger walks the Indian jungle, proudly conscious of power 
to attack and defend. The lion has his tooth and terrible paw, and is 
king over beasts. But in man is the spirit of God, and therefore, all obey 
him. The monsters crawl at his feet, subdued. He moves his wand 
and magnetic wires murmur through a thousand leagues of sea the intelli- 
gible speech of nations. At his touch deserts become gardens, moun- 
tains ere leveled or pierced, and continents girded with iron. He yokes 
the tides of the moon to his mill wheel, and bids the strong earth by 
gravitation turn his mill spindles. He magnifies his vision so as to peer 
into atoms and star depths. No ape or elephant ever invented a micro- 
scope or took out a patent for a mowing machine. Man only is lord over 
nature. He only can till the earth and subdue it, and call forth its hid- 
den forces and possibilities. On him only the giants and the fairies wait. 
For him “the diving-bell of memory,’ as Emerson has said, ‘descends 
into the deeps in our past and oldest experience, and brings up every lost 
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jewel.” For him imagination turns every dull fact into picture and 
poetry by making it the symbol of a thought. Every resplendent fact of 
our intellectual natures is a shining finger pointing not to the star 
dust, but to him who steppeth enthroned above the stars, whom we 
call our Father in Heaven. 

However wonderful the mastery over nature thus far achieved by 
man, we are confident that the twentieth century will witness still more 
Surprising achievements. We live in an age of wonders. Steam and 
electricity are bringing the nations closer together. Each land shares 
in the treasures of other lands. Commerce is doing magnificent ser- 
vice in drawing peoples toward each other. Such is the perfection 
of travel that one may aim for a city in the East or Far East, and strike 
it within five minutes of the time set down in the steamship’s itinerary 
Men are sharing similar ideas and hopes. The doctrines of divine 
fatherhood and human brotherhood have gone out far beyond the 
bounds of Christendom. The richest thoughs of men are more unified 
than ever before. Christ has become the commanding center in the 
world of religion. The nearer men get to him the nearer they get to 
each other. 

Among the wonders of our time has been the sudden emergence of 
America into the rank of world powers. Only a year has passed 
since Admiral Dewey anchored Asia off our Western shores. New re- 
sponsibilities have been thrust upon us. New opportunities open out 
before us in all directions. Where are to be trained the scientists, teach- 
ers, engineers, diplomatists, missionaries, demanded by the needs of the 
twentieth century? Doubtless in the higher schools of our country. 
And there is no more promising sign of our times than the vastly in- 
creased devotion to the higher education. Never before were such ap- 
propriations made by states and private individuals for the Colleges of 
the country. Never were such gifts made to libraries. Almost every 
poor boy of our country has educational opportunities open to him 
which were denied to princes and nobles in the sixteenth century. We 
need a thoroughly educated people, and we need highly trained minds, 
and strong, virtuous characters in order that we may meet the re- 
sponsibilities pressing upon us. We have heard much in the last year 
of the man who stood behind the gun; and we have applauded the 
training given by our naval service. The men who are to man the 
guns of civilization in the coming century require the best training of 
all the ages. But there is no training that equals in importance that of 
character. Religion is not outgrown. Christianity is the supreme manifes- 
tation of religion. My studies and observations in the Orient have con- 
vinced me that the best treasure which America clasps to her bosom 
is that religion which shows God seeking with redemptive purpose after 
man, and not man groping blindly through mists of error, after God. 
Christianity is the religion of reason and ‘redemption, of hope, brother- 
hood, and progress. It is not a rubbish heap of out-worn superstitions. 
It is the mountain of God’s truth and God’s love. 

We should be exultant rather than depressed. What are to be the in- 
evitable results of America’s becoming an Asiatic power? Besides a 
desirable increase of our naval and military strength, an increase which 
would promote peace and not war, new moral responsibilities have come 
to us, and a new sense of old responsibilities. Every American mission- 
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ary in Asia from whom I have heard in recent months has thanked 
God that the American flag has entered the Far East. Better govern- 
ment will come to the Philippines, toleration will for the first time be 
established, education and spiritual Christianity will do their uplifting 
work, and America, standing in the gates of the Far East, will more and 
more be a factor in the regeneration of Asia. Our position will bring us 
into closer alliance, as the years go by, with Great Britain. We shall 
have our part in the great work of the twentieth century, the civilizing 
of Eastern nationalities; America, forced out of her isolation, will be 
compelled also to counteract the inferior forms of European life which 
threaten to become dominant. America and Great Britain will see to it 
that China is not Russianized. I expect confidently that American 
wealth will find some of the largest and noblest fields of philanthropy 
in the Asiatic world. 

But furthermore, America must become in a higher degree self-re- 
specting. We must achieve better government. We must show that 
the character and efficiency displayed by our navy are not con- 
fined to the navy. The spoils system in all its infernal ramifica- 
tions must be made odious. The civil service must be ele- 
vated. That consular and diplomatic service must be vastly im- 
preved. National expansion must be accompanied by national purifiac- 
tion. The people are learning the meaning of our new position and its 
obligations. It is significant that the most vigorous practical reformer of 
recent years has just been chosen governor of New York. England’s 
expansion abroad has been contemporaneous with improved govern- 
ment at home. So let it be with us. Our colonies must not be handed 
over to politicians and our cities must not be ruled by bosses. The best 
campaigning begins when elections are over. Now is the time to strike 
the chords of a true patriotism. God has given us a new opportunity, 
a new leverage, a new outlook. Those who find God in our past are 
generally inclined to believe that he is in our present, and that not 
politicians and newspapers, but God himself, has brought us to the 
position we are now in. With the dawn of the twentieth century we 
should feel that a true Americanism is gaining ground everywhere. 
An appropriate watchword for that century is this: Let the Greater be 
also the Better America! 


THE LAW OF EQUIPOISE. 


COMMENCEMENT ADDRESS BY PRESIDENT A. S. DRAPER OF THE ‘UNI- 
VERSITY OF ILLINOIS. 


From College halls you turn your faces to a busy world, a world 
throbbing with energy and spirit, in which the pleasures are innumer- 
able and the contentions hard, and in which the balanced men and 
women gather the largest fruits. You wonder what it contains for 
you. 

The world sets up different standards of success, but by no one of 
them will you succeed in equal measure. We may safely say, from the 
world’s experience, that some of you will’exert a greater influence and 
gain a richer share of the world’s esteem than others. We know that 
by every standard of right living some of you will make more of 
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life for yourselves and for all about you than others will, but we also 
know that no one can yet tell which of your number they will be. 

God has created the world in equipoise, and that life will become the 
richest, will reach the farthest and accomplish the most, which obeys the 
laws of the Almighty and stands in harmonious relations with the uni- 
versal plan. The sun and the planets and their moons, the star-suns 
of other systems, all balance one another in eternal and infinite space. 
And as in illimitable distance and with other worlds, so with the globe 
on which we live. The days and the seasons alternate steadily. Tem- 
perature and precipitation average alike. The tides rise and fall. The 
rivers run to the sea but “unto the place from whence the rivers come 
thither they return again.” “The wind whirleth about continually and 
the wind returneth again according to his circuits.” The soils are decay- 
ing as well as producing. The paths of nature run into themselves again. 
Matter moves in cycles and under the law of equipoise. 

And the great movements of matter, the great periodic forces of 
nature, seem to bear strong relations with the greatest phenomena in life. 
The turning of the earth upon its axis, the circuits of the earth about 
the sun and of the moon about the earth, seem to fix the periodicity of 
the most vital changes in the world’s life. 

And as with matter and with motion and with life, so with thought. 

The history of our race, which has been made and written by the world’s 
thought, is but the record of affairs moving in great cycles of time. There 
has been an ebb and flow in the great tide of human thought. Civiliza- 
tions have come and gone. Governments have arisen and perished. 
Marked advances in knowledge and skill have been followed by marked 
depressions. Great waves of human sympathy and great outbursts of 
human passion have alternated. Peace and war have followed each 
other. 
- The world is at peace if the nations are in equipoise. When the white 
squadron is manoeuvring for holiday show, the merchantmen are giving 
reward to thrift, and plenty to millions, by equalizing the distribution of 
the products of the world. When the armies are idle the arts and 
sciences are promoting the higher physical and intellectual life of 
Christendom. But the periodical renewal of the Eastern question, a 
faint clash of arms which can scarcely be heard across the blue waters 
of the Mediterranean, threatens the national equilibrium of Europe and 
leaves a mark upon the stock board of every market in the world. I am 
not saying, for I do not think, that wars are not in the eternal plan. 
Disturbances of equilibrium work disaster and destruction in the world 
of matter, and sorrow and suffering in the world of thought. The ap- 
parent irregularity of a planet indicated the presence and led to the 
discovery of another planet, however, and so proved the inviolability of 
the universal law. 

But there is something stupendously grand and awfully solemn about 
this unceasing, onward, balanced, periodic, rythmic motion of every- 
thing in matter and every energy of life. We are fools if we do not see 
that it is all under the control of a power above and outside of ourselves, 
and all pursuant to the dictates of an universal law. If it is grand and 
solemn when we see that all created things are obedient to a law that is 
broader and higher than the universe, it is still more so to realize that 
we should face chaos and abandon hope in the absence of such law. In 
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the very fact that the routine is unceasing and progressive we find satis- 
faction and inspiration. It opens to our weak vision the uncertain road 
of human progress. It gives confidence in a higher destiny and strength- 
ens the purpose to train for it. 

If all matter and all energy, and all thought, are subject to God’s 
omniscient law of equipoise and advancement, it is certain that a single 
being cannot hope to be successful, even in the small things of this life, 
and disregard it. 

Individuals who start from the same point, with even opportunities and 
purposes equally correct, come out at very different ends. Few mark out 
a precise roadway in life and no one precisely follows the road which his 
mind may have outlined. There are elements in ourselves which we do 
not know and cannot estimate, and time will find us in environing condi- 
tions which time alone can reveal. Plans will miscarry and expectations 
be disappointed. At no time in life can we decide with entire confidence 
what is most desirable in the future. It is said that in early life General 
rant cherished the hope of becoming a physician, and always regretted 
that the hope was not realized. The fact is, we cannot see and we do 
not know about things in advance of us. Failure to accomplish an 
undertaking has more than once opened the way for something of vastly 
more importance. Many lives are barren of results because many men 
insist upon predicating present action upon events which are a long way 
in the future and which they cannot foresee. They are so cautious, or 
so cowardly, that they accomplish nothing. We are to make the best 
plans we can, seek to make every cycle of our lives an advance upon the 
last one, and take with composure whatever may come to us. 

Find the point of equipoise between seeing and aiming and doing. 
Some spend their lives in gaping; others aim high but seldom mutilate 
the target; still others are always doing without looking or aiming, 
and of course they are always blundering. To me the most trying ones | 
of all are those who mean well and do ill continually, as some good 
people seem prone to do. Some men deliberate so wisely and so long 
that they never get to the point of exercising their energies, and the 
powers which make for advancement shrink to the vanishing point for 
lack of use. Some look wise and say little, and though they are 
dreadfully trying at times it must be confessed that others would fare 
better and be less trying by following their example. The life that 
accomplishes things is the one that has ideals, sees with what eyes it 
has, exercises the judgment it possesses within the limits of time which 
the occasion allows, and then plunges into action. And the life that 
accomplishes the most things and the best things is the one that has the 
noblest ideals, is trained to the greatest acuteness of vision, is capable 
of the most rational reasoning, has the greatest courage and force of 
execution, and above all is able to keep these high endowments in 
equilibrium. . 

Live in harmonious and enthusiastic relations with your work. “There 
is work of some sort for everyone to do. If one has not adjusted him- 
self to some kind of work there is something the matter. We may not 
find work exactly to our liking; indeed there are people who find it 
difficult to fall in love with any kind of work. But you will be at fault 
if you do not in a little time find congenial employment. 


Do the work that comes to your hands, and assume other and yet other 
s 
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things to do. Dwell not so much upon the wages as upon the health and 
knowledge and skill to do more and better work. The rewards will take 
care of themselves more safely than in the case of the man who spends 
so much energy in bringing about an increase in wages that he has little 
life and pride in the prosecution of his work. 

There is wealth which is not measured in gold, and yet is wealth worth 
the having. At the end of life some men have plenty of money and 
no culture of mind and heart; and some have culture and no money. 
But there is substantial wealth in both. They should supplement each 
other. It is pitiable to have culture and lack the means to gratify it; 
and it is lamentable to have money and so lack in culture that you do 
not know what to do with it and hold it like a miser or spend it like a 
fool. It is infinitely better to so manage matters that you are likely to 
have wealth of both kinds. 

You will not understand me as expressing indifference to the ac- 
cumulation of property. Quite the contrary is true. One who cares not 
for this, who fails to do what he can to provide for his needs when 
his earning power shall be gone, lacks in that ordinary foresight so 
common in the race that the absence of it classes one with the defectives. 
What I am saying is that the way to secure that provision is to assume 
the risks which may be balanced by your personal endowments, and 
that the way to be sure of being competent to enjoy the accumulations 
of a lifetime is to keep the joints “lubricated with the oil of fellow-feeling. 
Start out with more energy than conservatism so that your whole life 
taken together will be an even one, for the time will come when you will 
have more of conservatism than of energy. Let old men talk about an 
abundance of caution; you think of what will result from an abundance 
of action. Keep the dollar in your minds, but put as much thought upon 
enriching your minds and your souls, upon living creditably and stimulat- 
ing the common energy of the people among whom you live, as upon ac- 
cumulating in your pockets. Put your energies into earning rather than 
into hoarding; and, as you earn, spend your money in ways that will 
keep the juices in your body and put serenity and grace enough into 
your later years to make them worth the living. 

Let the will balance the emotions. If we throttle the feelings we are 
little more than mechanism refined; if we allow them to run loose we 
defeat our own desires and make of ourselves a laughing-stock. We 
are to nourish and restrain them. He who lacks integrity of feeling 
lacks rightness and effectiveness of action. It is spirit that lifts the in- 
dividual and drives the world; but it is spirit that is enriched by intel- 
ligence and controlled by the will which makes headway and gains re- 
spect. 

Bear disappointment with composure, and affliction with fortitude. The 
noise one makes does not measure the sorrew he suffers. Let the hatreds 
be governed by a short statute of limitations. After a hard blow 
straighten up as soon as possible and readjust yourselves to the new 
conditions as quickly as you can. Carry your steadiness with you and 
do not leave your civility and courtesy at home when you move among 
people and enter the activities of the world. 

Think now and then of the point of equipoise between personal inde- 
pendence and good citizenship. “Independence” seems to be bred and 
born in us. The very word has a rythmic, musical sound to the Ameri- 
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can ear. Independence and self-dependence are taught from the kinder- 
garten to the university. Because our citizenship is free and the suffrage 
universal we hear talk about every man being an “uncrowned king.” 
Political parties seek support on the declaration that they care nothing 
for the view of any other nation. Yet we are each but a single fiber of a 
single strand, of a single thread, of a broad fabric which has been 
centuries in the weaving and which has been slowly put together under 
the rules of economic law. Remember how much all the people and all 
the things about you mean to you. Recall the family circle, the neigh- 
borhood set, the social structure, the church organization, the fraternal 
order, the city, state, and national institutions, and see how helpless 
you would be if they were taken out of your life. After all, success is 
measured by the number of the friendships, the depth of the sympa- 
thies, and the extent of the training we get through our contact with 
the people and the institutions about us. 

We are not, and in the nature of things we cannot be, a law unto 
ourselves. There are obligations between friends, acquaintances, citi- 
zens, Which are personal and mutual. We are all subject to the common 
customs, traditions and understandings of the race. One who does not 
know this and act upon it is a social and a public burden. The organiza- 
tions, establishments and institutions of the civil state spring from the 
people. The people never ordained them to give us a living, but to afford 
the opportunities and facilities for self- culture, and to give us security 
in the right to work peacefully and enjoy the fruits of our labor without 
interference. He who tries to change the natural order of things and 
get his living out of the common organizations and institutions which 
the people have established for their common good, he who withholds 
from them the full measure of his enthusiastic support, becomes a pitiable 
dependent, a poor, if not a bad citizen, and indeed a discredited man. 

Think of the details. Every man who builds a house, paves a street, 
lays a sewer, mows a lawn, starts a factory, stands up for a better 
school, supports a church, cheers for a party, fights for the integrity 
of the suffrage, and sustains the civil power, contributes to the 
common good, and more surely than in any other way to his own 
permanent advancement. ‘The man who neglects to do these things 
when he can and ought, shrinks into insignificance. Selfishness de- 
feats itself. Have an individuality of your own, and as you pass out 
of the College commence a work and a manner of life which in time 
will put the world under obligations to you. Do not spend too much time 
seeking devices to save labor; do not lay plans to get something for 
nothing; do not deceive yourselves into thinking that there may be a road 
to prosperity and eminence which is not paved with anxiety and filled 
with intelligent and honest toil; do not sponge on fraternal orders; do not 
think you are better than other people when you are only narrow; never 
advertise your business on the fair face of your flag 

Most of you have determined the kind of employment to which you 
propose to devote your lives. But many of whom this is true will 
change their plans in order to accomplish their purposes. Some of you 
will find in time that you have made a mistake in the kind of work 
you have taken up. Such need not feel chagrined. They may find satis- 
faction in the fact that the number of persons who have changed from 
one vocation to another, and then made conspicuous success, is exceed- 
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ingly large. You are entitled to find pleasure and reward in your work 
and to carry on the work in which you can find the most satisfaction, 
and you are entitled to have a reasonable time and sufficient trial to make 
certain of what that work is. 

It would be a great help to you if you could fully realize how much 
one’s intellectual development depends upon his mental food. The lines 
are now being set, upon which your entire lives will be projected. It 
is even noticeable in your student days. The hard students show it in 
their faces; so the social butterflies show that in their faces as well as in 
their term reports; the scientists put on glasses early. All this and much 
more is only the outward proof of the changes which are going on in the 
mind. Then be sure that the mind is rightly nourished and that the 
lines are rightly set. No matter what work you take up for gain, do 
not fail to continue your studies and enlarge your libraries after you 
leave College. Gratify your natural love for sport. Let your better 
natures grow; do not be afraid to freely express your moral sensibilities, 
for they will not gain strength without exercise and expression, and 
their full development is imperative to a useful and successful life. 
Keep balanced; see and investigate things along the road; yet keep in 
touch with life. Read the newspapers and mingle constantly in affairs; 
yet do not become so engrossed in material things that you neglect to 
cultivate the culture side; and if you have not already begun this course 
begin it now. 

It is a satisfaction to think we see that each great cycle of the world’s 
life leads the race up to a higher plane. Nature is continually ad- 
vancing and ascending. As with the physical world, so it is with normal 
life. So let it be with you as the years turn off the periods of your lives. 
It is said that the solar system, perhaps the whole stellar system, is in 
motion towards one point,—the great center of gravity of the infinite 
universe. _Is it not likewise true that the infinite universe of life is moy- 
ing along God’s greatest and most wondrous cycle to the point of ever- 
lasting rest? How do we know, indeed why should we not think, that the 
experiences through which the great human family passes are but the 
beatings of the truth upon the universe of thought and the breakings of 
the bonds which finally shall set the whole race free? 

We know, indeed, too well, that the journey of a student’s life leads 
away from our doors. We must say the last public farewell. May your 
characters round out and come into perfect equipoise. May your stores 
increase. May you be steady when the strain comes. May your influence 
widen and strengthen. May each succeeding cycle of your lives advance 
you toa higher plane. May you take on the multiplying years gracefully. 
And may the end be perfect peace. 


THE WOMAN’S CLUB MOVEMENT A SIGN OF THE TIMES. 


TERESA A. BRISTOL, REPRESENTING THE WOMEN’S COURSE. 


In all the annals of history there has never been a revolution more 
complete, more far-reaching in its results, none whose true causes are 
less understood than the revolution through which the social world has 
just passed, and by means of which the emancipation of woman has been 
accomplished. The extent and significance of the movement has never 
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been completely realized, except by the very few, but it has nevertheless 
been a topic of absorbing interest to the public mind for the last ten 
years, and there have been many reasons assigned for the existing state 
of affairs. Although no one of them offers a complete explanation, 
probably all of them have been factors in the development of the present 
condition of woman. It is argued by some that the whole social organ- 
ism is a direct outcome of the increasing spirit of democracy—that, in 
the effort to bring everything to a common level, man has unconsciously 
received woman on the same footing with himself. Others contend that 
woman has recently discovered her actual superiority over man in many 
respects, has found out that she possesses undreamed of abilities, and has 
risen above the conventions that have, until recently, bound her down to 
a narrow walk in life. It would seem more logical, however, to ascribe 
female liberty to the fact that woman has simply responded to her 
opportunities. The last half century has teemed with events of vital 
importance, especially to the American people. The practical extermina- 
tion of one race of people and the emancipation of another, the growth of 
our large cities, the development of the public school system, the rise of 
democratic ideas, the progress in science, resulting in wonderful in- 
ventions—all these things have had a most important influence upon the 
¢ivic and social existence of this people. What wonder is it that woman, 
when she saw growth and development about her in every direction, re- 
sponded to the quickening touch, and found herself able and eager to 
accomplish what she would never have dreamed of attempting fifty years 
ago? What wonder that her horizon has broadened, until now, for- 
getting her own limitations, she is in danger of rushing to the opposite 
extreme? 

The Woman’s Club movement is the natural and logical outcome of the 
position the sex has taken for itself. Mankind has always realized that 
“in unity there is strength,” hence whenever there has been a definite 
end to accomplish he has formed associations. The vast army of 
Crusaders was nothing more nor less than a society with the red cross 
for its badge and the capture of the holy city for its object. A more 
striking example of this tendency is found in the labor guilds, which 
sprang up all over Europe during the Middle Ages, and did nore than anv- 
thing else to weaken the power of feudalism. The condition of France 
just prior to the French Revolution furnished another opportunity for 
men to unite in the accomplishment of a great purpose. In the same 
way woman has realized that her position is a critical one, and that order 
can be brought out of what now appears like chaos only by united action 
on-her part. This I believe to be the true explanation of the origin of 
the Woman’s Club movement. Its growth has been enormous and rapid, 
and a study of the present condition of affairs shows that in many ways it 
is the most complete expression that we have of the spirit of the times. 

In the first place, the question arises, “Is the Woman’s Club a fad?” 
It is a difficult one to answer. When we consider how recent the move- 
ment is, and the enormous proportions to which it has already attained, 
we are astounded. Over one million American women are enrolled as 
club members. More than this, during the last seven years such per- 
fection of organization has been reached that individual clubs are now 
joined together in one grand federation, and below this are the State 
federations, which are of no mean importance. Then the multiplicity of 
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objects for which clubs have been founded is truly wonderful. We have 
the purely literary club, the club with political aims, the university 
extension club, the club founded for social purposes only, the club which 
meets once a week to discuss Bach’s fugues, and the Luncheon Club, 
whose members combine the pleasures of the palate with the flow of soul. 
Many women are active members of half a dozen clubs and pay dues to as 
many more. In view of these facts we are tempted to answer the ques- 
tion in the affirmative, and pronounce the Woman’s Club one of the 
typical fads of the day. But although the movement is subject to this 
criticism it has, nevertheless, an underlying strength and dignity of pur- 
pose which lifts it far above the level of golf and pink teas. The super- 
ficial woman and the faddist come into intimate touch with women of 
strong intellect and noble purpose, and the influence of the latter is cer- 
tain, in the end, to raise the standard of the club. 

Again, the prevailing spirit of democracy is regarded by many as one 
of the most significant development of the present day. Its spread has 
not been so rapid among women, because the feminine mind is by nature 
aristocratic, but it is rapidly gaining ground even here, and the club isa 
most important factor in its development. Mrs. Van Riper finds, for 
example, that plain Mrs. Brown, whom she has been accustomed to re- 
gard as far beneath her in the social scale, is preferred before her on 
account of superior intellectual, executive, or artistic ability. She finds 
that hers is not an exceptional case, that the same thing occurs wherever 
the club has been founded upon the sound basis of recognition of indi- 
vidual merit, regardless of persons. As a consequence Mrs. Van Riper’s 
aristocratic ideas receive a rude shock. The democratic feeling is pro- 
moted much faster, however, by unity, or at least sympathy of purpose. 
There is nothing more leveling than this. In earnest striving for a com- 
mon end the time honored traditions of caste are forgotten, and even 
women become, for the time purely democratic. 

While this spread of democratic ideas is a source of congratulation. 
there is another tendency of this age which is not. I refer to the dis- 
position among both men and women to acquire a wide surface culture, 
rather than to become really well-informed along a narrower line. The 
so-called educated person of today must possess a bundle of information 
pertaining to almost every conceivable subject upon which the thinkers of 
the world have thought or written, from the weaknesses of Plato’s 
philosophy to the hidden significance of the last movement of the Czar. 
This tendency is naturally manifested in its most pronounced form in 
the club, which is often founded purely for intellectual or educational 
purposes. Some one has said that “clubs and classes are for the ac- 
cumulation of superficial information, and for unloading it on others, 
without much individual absorption by anybody.” While this is far 
from being strictly true, there is nevertheless a deplorable leaning to- 
ward extension rather than intension, toward breadth rather than depth. 
Although this has the advantage of awakening the mind to a sense of 
intellectual duty, and produces brilliant versatile minds, it is also true 
that the reason for the present dearth of really great writers can be 
traced largely to this same tendency. ap 

Another significant feature, which relates purely to the social life 
of the times, is the fact that the feminine sex has recently discovered that 
it can enjoy itself independently, and as a result there is a growing dis- 
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.position toward a separation of social interests. Dinners, receptions, 
functions of every sort, exclusively for women, are becoming common 
everywhere. From the very nature of the club itself they are more 
frequent in connection with club work than anywhere else. It is a 
serious question whether or not this growth of a separate social life for 
women may not have a markedly deteriorating effect upon the aesthetic 
and moral status of man. Whether this be true or not, the fact remains 
that there is a decided separation- 

Another phase of club life is its connection with reforms. This 
naturally comes about, because reform is the cry of the age. Political 
reform, municipal reform, social reform, these are only a few of the needs 
of the hour which have been taken up in earnest by the women of today. 
Much has been accomplished by clubs which have definite aims in this 
direction, particularly in the matter of city health and cleanliness. 

Hand in hand with this comes the discovery of administrative ability, 
and the thirst for political power, an interesting phase of woman’s 
growth. The club furnishes an outlet in this direction. There is an 
opportunity for every sort of political maneuver. For instance, in the 
great convention of the national and State federations delegates may be 
influenced, remarks and motions previously arranged; in fact, all the 
machinery of politics is possible here, so that woman, although she may 
not have the ballot, has nevertheless an opportunity of proving her 
political ability. 

But an infinitely more important and significant feature of woman’s 
development is the spirit of desperate earnestness which characterizes 
all she thinks, says, or does. It would seem that, in the struggle for 
freedom, she has lost sight of the fact that it is not absolutely necessary 
to be doing something all the time, that there should be an occasional 
opportunity for complete rest. She has been called the unquiet sex, 
and with good reason, for although she has gained the high place for 
which she has striven, she is by no means content to stop here, but must 
go on and on with feverish energy, in the effort to accomplish something— 
she scarcely knows what. For this reason we do not expect to find her 
club what it should be—a haven where she may secure a complete rest 
of mind and body, but here, as everywhere else, she is dissatisfied unless 
she is enlarging her horizon in some direction. The club to her repre- 
sents only another opportunity for exercising the nervous energy of which 
she seems to have such an abundant supply. The thinking person may 
well pause and wonder whither we are tending. If woman’s emancipa- 
tion means increased burden it is only natural to question whether or not 
her emancipation is an unmixed blessing. 

It does not seem unreasonable to suppose that the Woman’s Club 
will remain, as it is now, an exponent of the condition of the times. It 
will change and grow with the development and growth around it, and 
of which it is, in some senses, the center. We may hope that it will 
before many years reflect the fact that women have awakened to the 
necessity for a more composed view of their duties to society. Although 
it must always be earnest, grave, strenuous in spirit, it may also be a 
potent factor in teaching the overtaxed woman of today that, although 
she owes a duty to society, and the opportunities of the age in which she 
lives, she nevertheless owes a higher duty to herself—the sacred duty of 
rest. 
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SCIENCE AND AGRICULTURE. 
S. L. INGERSON, REPRESENTING THE AGRICULTURAL COURSE. 


The greatest earthly possession of the human race is the fertility of 
the soil. It is the source of food supply. Between this store-house of 
nourishment and the consumer stands agriculture, which thus holds a 
preéminent position among the occupations of men. No other vocation 
deserves more attention or calls for more accurate and scientific knowl- 
edge in its pursuit. At the same time there is no other branch of in- 
dustry with regard to which less is known by the greater portion of 
those engaged in it. The world has not yet outgrown the ancient fallacy 
that anybody can farm. This, like many other great errors, contains not 
a little truth; for men with almost no knowledge of the subject and no 
inclination to study it have become farmers, and some of them have even 
amassed fortunes at the business. Yet in nearly all cases their success 
has been achieved at the expense of the soil fertility, and those who fol- 
low them upon the same land with the same methods must meet with 
disappointment and failure. 

In most all countries lands which have been under cultivation for a 
long term of years have steadily decreased in productive power. The 
onward march of civilization has been the onward march of devastation. 
In the lands formerly occupied by the empires of Assyria, Media and 
Phoenicia, the seats of the greatest civilization of their day, fields which 
once smiled with abundant harvests are now only wastes of burning 
sand. The valley of the Nile has been saved from a similar fate only by 
the annual overflow of the river. The once fertile lands of Europe are 
being exhausted. Slowly but surely the tide of destruction and waste 
has moved westward with civilization. It has crossed the Atlantic, has 
seared the hills of New England, and is sweeping across the great plain. 
The fair valleys of the Mohawk and the Genesee already shows its 
blighting influence. A comparison of present conditions with those of 
forty years ago reveals great changes in the farming lands of our own 
State. The large crops which were raised by the early settlers are not 
duplicated today. We are wasting our soil Capital and are drifting 
toward the bankruptcy of soil-exhaustion. Any other result has been 
brought about by one of two causes. Either the requirements of the 
farming class have been limited to the bare necessities of existence, while 
by a strict system of economy handed down from father to son nothing 
has been taken from the soil without a corresponding return being made, 
or the business of farming has been made the subject of careful study, 
and its operations carried on according to scientific principles. In 
either case the fertility of the soil has been preserved by the addition of 
fertilizing materials. The former system is exemplified in China and Japan. 
The latter is practiced in some small portions of Europe and America, 
and is the only system which is practical in this country- 

The problem of soil-exhaustion is further complicated by the fact that 
ereater demands are made upon the soil every year. The increase of 
population in this country is resulting in the division of land into smaller 
and smaller parcels, each of which must support a family. Moreover. 
the farmer of today requires more in the way of luxuries than did the 
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farmer of a century ago. And these must be paid for by the products of 
the soil. Aside from matters of production, other serious questions are 
demanding the farmer’s attention. The foes to agriculture in the way of 
insects, weeds, and ae and animal diseases are constantly increasing 
and are a serious menace to agriculture. 

The term agriculture, as used today, includes not only the process of 
tilling the soil, but also the body of scientific truths underlying the 
operations of cultivation. The art of agriculture or farming is as old as 
civilization; the science is of recent origin. The science of agriculture 
is based on several other sciences First among these may be mentioned 
chemistry and the closely related subject of soil physics. These sciences 
deal with the nature of soils, the composition of plants and their relative 
feeding value at various stages of growth, essential and non-essential 
elements of plants, and their source, the composition of fertilizers and 
the best form in which to apply them. The discovery of Liebig that by 
the action of sulphuric acid insoluble bone phosphate could be rendered 
soluble and thus immediately active has been of immense value to agri- 
culture. No less important a science is botany, which aims to discover the 
laws of plant growth that lie at the foundation of successful crop pro- 
duction. By its aid plants of economic value are discovered, studied. 
improved, and each planted in a location best suited to it. Botany has 
produced new races of wheat and other grains, has given us our seedless 
fruits, and has revealed the nature and effect of fungous diseases. 
Liebig thus summed up the interdependence of botany and agricultural 
chemistry: The scientific basis of agriculture, embraces a knowledge of 
all the conditions of vegetable life, of the origin of the elements of plants, 
and of the source from which they derive their nourishment.” These two 
sciences form the basis of agricultural science and have stood shoulder 
to shoulder in its development. 

The science of bacteriology, too, though comparatively new, has come 
rapidly to the front. It has revealed the cause of some of the worst 
diseases of plants and animals, and in many cases has been able to find 
means of treating them. The discovery of serum, used in the treatment 
of bacterial diseases, is one of the triumphs of modern science. To the 
dairyman bacteriology has given the pure culture starter, which is as 
essential to his highest success as a good yeast cake is in bread mak- 
ing. One of the problems of the bacteriologist today is to produce 
bacteria which will form root tubercles for the storing of nitrogen on our 
grain plants in the same way as they are now formed on the roots of 
clover. And there are good grounds for hope that this may be accom- 
plished. Veterinary science, also, has contributed no small amount to 
agriculture. This science has done away with a great many false notions 
in regard to diseases of animals and their treatment, and has shown the 
utter uselessness of many of the painful operations to which the surgeon 
formerly resorted. It has stimulated the farmer to more careful feeding 
and greater cleanliness in the handling of his stock and thus has helped 
in the prevention of contagious diseases. The immense amount of damage 
done by insects makes the study of these foes an essential branch of agri- 
cultural science. Only the entomologist is able to say how each one may 
be best held in check. Many of our “worst insects come from across the 
ocean. Nature’s check has been destroyed; for they are taken away 
from their natural enemies, and are thus enabled to multiply rapidly. 
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One of the most effectual means of combating these foreigners is the 
introduction of insects which prey upon them. A notable example comes 
from California. The cottony-cushion scale introduced from Australia 
was at one time the most serious insect enemy of the Golden State. An 
Australian lady-bug which feeds upon the scale was introduced into 
California, and in a short time had so nearly exterminated the pest that 
specimens were difficult to obtain. Another branch of science which 
shoul? not be passed by is meteorology. In exneriment station work it is 
often of as much importance to know the conditions cf weather as the 
kinds of soil. This can be determined only by careful meteorological 
observations. “To be forewarned is to be forearmed,” and it is often of 
great benefit to the farmer to know what changes in the weather are likely 
to occur in the immediate future. Many of the predictions of storms and 
frosts the farmer can make for himself with tolerable accuracy by the 
aid of a few simple and inexpensive instruments and the tables which a 
scientific study of meteorology has furnished. 

These, then, are the sciences which, working hand in hand, have con- 
tributed most to the advancement of agriculture, to its elevation from 
the position of a mere process for wresting the means of subsistence 
from the soil to the dignity of a science. The science of agriculture aims 
to answer the practical questions which arise in connection with farm 
operations, to place agriculture on a rational scientific basis. It aims to 
tell not only how but why a certain course is pursued. Science does not 
confine itself to the solution of problems which already confront the 
farmer, but attempts to anticipate his needs. It endeavors not only to 
save him from being mastered by the forces with which he has to deal, 
but to enable him to rise above them, and to become himself master of 
the situation. It brings to his notice new and promising plants and 
renders valuable aid in the development of new industries. The beet- 
sugar business now being developed in this country is a good example. 

There are two principal ways in which science reaches the farmer— 
through the agricultural college and through the experiment station. 
Both of these agencies are doing a great deal for agriculture. Each has 
its own line of work, yet each is in some measure indebted to the other. 
The college gives scientific training and teaches established truths. It 
is the source to which the experiment station must look for its workers. 
The experiment station is at once the discoverer and the disseminator of 
new truths. 

We have thus seen how science is an advantage to agriculture. But 
it is more than an advantage. The growing demands made on the soil 
simultaneously with the decrease in productive power, together with the 
spread of weeds, of injurious insects, and of diseases of animals and 
plants, have so increased the difficulties of production as to make science 
a necessity to the highest success in agriculture. He who would drive 
his business instead of being driven by it must understand that business. 
The farmer is no exception to this rule. He must be alert and ready to 
grasp any new idea which will help him in his work. This does not mean 
that he should be ready to accept every new theory which is advanced. 
Caution is needed in farming as much as in any other line of business. 
“Prove all things; hold fast that which is good,” in agriculture as in 
religion. But when a new principle has been thoroughly tested and its 
merits established it is only wisdom to accept it. He who clings to the 
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old merely because it is familiar invites failure, and must sooner or later 

be left behind by his more judicious neighbors. And it is a hopeful 
sign that farmers are coming more and more to recognize the need of 
studying their business, of bringing the energies of mind as well as of 
body to bear upon their work. 

The scientist and the farmer are coming more closely in touch every 
year. The scientist finds in the solution of the practical problems of 
agriculture as broad and as fascinating fields for study as can be found 
anywhere. And the ancient prejudice of the farmer against “book farm- 
ing” is slowly but surely disappearing. Agricultural science is as yet in 
its infancy. What has already been done along this line is but the 
foreshadowing of a new day when agriculture, divested of its load of 
ignorance and superstition and resting on accurate, scientific knowledge, 
shall take its right and proper place among both the sciences and the 
professions. 


MICHIGAN LIVE) STOCK oIN 1899. 


SHEEP. 


Cc. P. REYNOLDS. 


Sheep husbandry in Michigan for the year of 1899 will compare favor- 
ably with the results of other years. Reports from various portions of 
the State indicate that the wool clip has been usually large and the 
quality generally good. The lambing season has been attended with 
good results, and a large number of home-grown lambs will be conditioned 
for the markets during this, and the forepart of the coming year. Flock 
masters are fast recruiting their flocks with desirable sheep, and indica- 
tions are very favorable generally. 

Sheep raising is occupying the attention of a large portion of the 
farmers of the State. Some who have not handled sheep in several years 
are laying a foundation for a flock; others who have held to their flock 
through depressions are making preparations for an increase in numbers. 
The value of grade breeding ewes depends entirely on age and general 
quality, but as a rule prices will range between three dollars and five 
dollars per head. Grade sheep of ood quality outside of these limits 
are an exception and not the general rule. Pure bred, but unregistered, 
sheep will range in value about the same. 

The popularity of the better bred sheep is constantly increasing. 
Farmers are more thoroughly appreciating the fact that better breeding 
pays; in conformity with this more well bred, including both pure bred 
and registered, rams will be used among the average farm flocks during 
the breeding season of 1899 than during any recent years. 

It would be impossible to give an accurate estimate of the ruling 
breed, though in all probability the demands for a sheep that would 
be fair at both wool and mutton has led to a very liberal crossing with 
the English breeds. Consequently, without any attempt to argue the 
superiority of one or the inferiority of the other, it is safe to assert that 
among average farmers, who are making no attempt to breed anything 
but grade flocks for wool and mutton purposes, the rams with English 
tracings predominate. Reports are to the effect that coarse wool sheep 
breeders have no trouble to dispose of all surplus stock at fair prices; 
while in some cases fine wool breeders can not supply demands. 

This seems to bea good indication, and it is undoubtedly a fact, that the 
demand for fine wools is improving. This seems to be borne out by the 
fact that the fine wools have ranged close to the top generally in the 
Eastern market, if not topping it entirely. _ This is something that has 
not occurred before to any such extent in years, and must mean that the 
wool sheep is coming once more into popular favor. Good authorities 
have given it as the opinion that there will be more fine wool rams used 
among the flocks of Michigan during the mating season of 1899 than has 
been the case in several years. This is due in all probability to the con- 
stantly growing scarcity of the fine wool sheep heretofore, and the 
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consequent decrease in the supply of fine wool on the markets. Should 
these surmises prove to be a fact it will undoubtedly mean that there is 
in store a period of prosperity for the fine wool grower of the State, and 
that the year 1899 will mark the beginning of better times for the fine 
wools. 

The wool market for the year 1899 has not been as generally satis- 
factory as many would have desired. Apparently prices have not ruled 
as high as a year ago. Last year many farmers who received twenty 
cents per pound for unwashed wool have been compelled to take eighteen 
cents this season for practically the same grade and quality. Approx- 
imately prices for other grades have ruled accordingly. The causes as- 
signed are various, and the unsettled state of public opinion is too marked 
to ascribe definite causes. Among reasons that are generally given, each 
having a more or less weight, perhaps, are the following: Sheep hus- 
bandry not sufficiently recovered from recent business depression; un- 
satisfactory wool legislation in national politics; too much wool rushed 
into the country under Wilson law before the Dingley act went into 
effect; combinations of money power exerting an influence, and over pro- 
duction. 

Competent authorities urge that Michigan sheep growers are making 
a serious mistake this year, as they have formerly, in not giving more 
attention to selection of breeding stock. Too many breed indiscrimi- 
nately, and do not give proper attention to retaining rams of the same 
general type and breeding; many change the breeding of their flock by an 
occasional introduction of rams of different breeds. The result is little 
uniformity in texture of wool, even from the same flock. Also, localities 
err in not breeding a uniform quality and type. The direct result is 
mixed grades and lower prices. 

This year has seen less sheep washing than formerly. Slowly but 
surely the custom of washing sheep before shearing is passing into dis- 
repute among farmers generally. This seems to be pronounced among 
the class who are interested in grading their flocks by introducing pure 
bred rams, particularly. 

Sheep feeding, and particularly fatting western-bred lambs, has not 
been so successful generally this year as in seasons past. Two reasons 
can be assigned for this. In the first place, they cost too much after 
being delivered here, so that in many cases, and especially where they 
were sold before the middle of March, the margin between the buying and 
selling prices was too slight for great profit, and in some cases actual 
losses. Again, grain has been constantly coming up in value, so that the 
feeder was compelled to feed a ration that was constantly increasing in 
worth to stock that was practically at a stand-still. In fact, it looked for 
a time as though the feeder would be obliged to sell at but a slight 
increase of the purchasing price, which in many instances would have 
been at a serious loss. 

Fortunately for many there was a decided improvement in the market 
about the middle of March, which enabled those who were able to profit- 
ably hold their stock until that time to come out at least clear, and in 
the majority of cases at an actual profit. Before the change in market 
values came it was reported that many who had invested heavily de- 
pending on good markets would lose very considerably, and in all proba- 
bility even as circumstances were many did not realize a fair margin on 
the investment. 
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It is an open question if lamb feeding paid the farmers of the State in 
the aggregate last season. Those who fed home-grown lambs in all 
probability came out more than whole; but it is safe to venture that 
those who went out of the State for their feeders did not realize the profit 
that they did in former years. Taken as a whole, for the average feeder 
the season of 1899 will not compare favorably with better years that have 
passed. 

The following is a list of the markets for sheep for the first six months 
of 1899. In the estimation of the writer better than nine-tenths of the 
sale made during the first half of the year will come within the limits 
given below: 


Markets for January. 


Good to choice lambs, 80 to 100 pounds......... $4 75 to $5 00 
Light to good and bucky, 60 to 80 pounds...... 4 25 to 4 75 
Vearlinges and coodemixed lots: 22.0 650. eee 3 80 to 4 75 
Common toy butchers; cise as es Se ee ate 2-00TOn 3 he 
Cullis toMade weunlenrsin. . weak cine hia. cee, oa ee 3 25 to 3 75 
Markets for February: 
4300d to choice lambs, 80 to 110 pounds.........%4 70 to $4 85 
Light to good and bucky, 60 to 80 pounds........ 4 00 to 4 65 
Mearhngs: andacood mixed lOUs. =r... ahr cies 3.75 to 4 25 
Cuil Soro Lauer Wwe WSS as cra ow wncgte thee ss ye fe a Sa gabe o> 00 to 3 75 
Markets for March: 
Goodito:;,choicelambDst ch aan Athi eae casei oe MeO ot oo 
iehtsto ood: And souk yp ss dere sictes geo ose eee 4 00 to 5 25 
Vearlmes sang: good «mixed Noises.) 7. seeah ae.e 3.75 to 4 8&5 
Cullis toy famiriwelbensice sac a5 35 Gacteaytis. of Gees 3.00 to 4.25 
Chipped mam Scie. yrses oats ars)- eh els axa ken ASE ee 3 75 to 4 25 
Markets for April: 
OOdECO CHOICE LAM SHe ah sjoe ee e ee $5 50 to $6 10 
iSite toMecOOds andy iomekye a Sst s.. ehh dee bee 5 00 to 5 70 
Wearlines and: good mixed lots: 2555 4<i. ae 6-lae 4 40 to 5 00 
@ullsetortaieswethers va. (e2c ee a tees Os AAS Ca hh 3.30 to 4 50 
ChippedHlamibs- Sal eks Gs. Pigeon site Ah a ee 4 40 to 5 00 
SS EMTS MS oe hah eR Neoce et BON ee Se 6 50 to 8 00 
Markets for May: 
Good to choice, clipped lambs.................$5 00 to $6 25 
Lich £OOds And DUCK Vien sou cleo ee he ne 4 65 to 5 8&5 
CullsetociarrwelMerss a+ saci erty cee ee eee a 3.00 to 4 85 
SETS AIMS ot o's, Se eays Rare See, ciel Meen ae , e eet 6 25 to 8 00 
Markets for June: 
Good to choice lambs, 45 to 65 pounds..........$5 00 to $7 50 
Yearlinescand elipped: lam bsoje 2 acm. < claere 4 35 to 5 50 
Bair conmied butchersea sa cise eens 6 eA as eon etn Leo 
CwllsaMmdseOmmOm 20h 3e cos eesritiaiee le ees oo Lies 3 2700 to” 3550 
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In looking into the situation of sheep in the markets of the State, the 
writer has relied largely on the opinions of hucksters and butchers, and 
especially those who represent the great bulk of buyers. Their general 
opinion seems to be so far as the consumer is concerned, that mutton is 
higher this year than either last year or the year before. The same that 
is ‘selling for fourteen cents per pound this season sold for twelve and a 
half last season and for ten cents the year before. 

Butchers report that they are receiving a better quality of fatted sheep 
this year than in recent years, due largely, as they assert, to the intro- 
duction of pure bred rams of suitable breeding into the common flocks. 
Fat stock are fairly plentiful though there is a tendency that the supply 
will shorten before the advent of another year. 

Lambs are mostly in demand. Some assert that they sell, as a rule, at 
least four lambs to every sheep out of the small city markets. The 
weights preferred are from forty to fifty pounds. Heavy lambs are not 
wanted at first class prices on the local markets. They only sell to good 
advantage when shipped to principal markets. 

It seems to be a general opinion among butchers that the demand 
for lambs and yearlings in preference to older sheep is going to have 
a tendency to take desirable breeders out of the flock, and consequently 
decrease the general breeding value of the flocks. If this surmise proves 
to be a fact, it will be very harmful to the sheep interests of the State. 

As suggested above, one of the causes of low prices last winter for 
lambs, or rather the loss of profit realized by the feeder below or over 
the cost, was due to too much being paid by the feeder for Western 
lambs. Drovers and hucksters also include the fact that too many Jambs 
were unloaded onto the market about the holidays, with the effect of 
making the supply greater than the demand. The overloaded market 
did not recover until into March, when it improved, and the seeming 
scarcity caused the markets to go still higher. 

As a rule butchers and hucksters do not regard the sheep and lamb 
market of the immediate future to be as stable as the same in other 
lines of fat market stock raising. Or, in other words, so far as market 
values are concerned, buying and feeding lambs will be undertaken with 
more or less risk to the feeder. 

The heavy hog has been forced out of the market, and in the same way 
the heavy sheep bids fair to be obliged to follow suit. The heavy sheep 
is no longer wanted on the local markets throughout the State on the 
same basis as the medium heft and lighter breeds. The medium weight 
sheep is the one invariably preferred. In the larger markets there is 
still and doubtless will be a comparatively limited demand for the heavy 
weights. 

A representative huckster recently stated to the writer that the type 
of sheep of which the Leicester is one is about the thing demanded by 
the markets of the State, and especially those that supply a local de- 
mand. He regarded the Lincoln type too large for the markets of the 
present and future. He also said that the Shropshire was a good sheep 
from his point of view, if not allowed to become too fat before marketing. 
It was his expressed opinion that the fine wool type should confine itself 
entirely to wool production. 
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SHEEP. BREEDING IN MICHIGAN. 


‘ A. A. WOOD. 


The sheep industry of Michigan has been and is one of the most im- 
portant branches of agriculture, and anything pertaining to it in a gen- 
eral way should be of interest to the average farmer. It is, therefore, 
very fitting that a few words as to its condition at the present time 
should be embodied in the annual report of the State Board of Agri- 
culture. We shall not burden the reader with statistics or details, but 
shall confine ourselves to a few general conditions and tendencies which 
are important and worthy of consideration by one in any way connected 
with the sheep industry in this State. 

The sheep of the average farmer in Michigan today are for the most 
part of Merino stock, that is, the breeding ewes are high grade Merinos 
improved more or less by the use of pure bred Merino rams on the native 
stock. This use of Merino rams was made in past years in order to 
increase the weight of fleece, and thus increase the farmer’s income. 
Some attention was paid to the size and form of the carcass, but it was 
a secondary consideration. In the course of time this condition was 
changed, due to two causes, viz.: the low price of wool, and the develop- 
ment of a good demand for high-class mutton. These two conditions led 
the Michigan farmer, who quickly adapts himself to changed conditions, 
to use rams of the mutton breeds, in order to continue to make his sheep 
a source of income to him. 

Nearly all of the various mutton breeds have been more or less used, 
but the Shropshire seems to have proved the best fitted to cross on grade 
ewes, in order to produce mutton lambs which secure the highest price 
and the quickest sale. This has led in many cases to the destruction of 
the Merino flocks, and where they have been replaced it has been by the 
cross-bred ewe lambs saved from the market and used as breeders. This, 
however, is confined to those parts of the State which are near a large 
market and where the cross has been used for several years. 

The use of mutton rams has necessarily led to a change in the quality 
and quantity of the wool produced by the Michigan farmer, the medium 
wool of the cross-breds displacing the fine Merino wool, at the expense of 
nearly half the weight of fleece. Since the increased demand for fine 
wool during the last year or more, together with a comparatively higher 
price than the medium wool, has become a fact, there have been many of 
the progressive farmers who have sought a mutton Merino ram which 
has also a good fleece of fine, thick wool. One of the characteristic fea- 
tures of the present time is this tendency of the general farmer to come 
back to the Merino type, not the greasy, wrinkly type of twenty-five years 
ago, but the plain mutton Merino which produces a fine fleece of good 
weight with a shapely and good sized carcass. This type of rams has 
been much used during the last vear, and promises to continue and 
increase in popular favor so long as wool is a good price and fine wool is 
in demand. This demand for mutton Merinos has been filled, ace -ording 
to the idea of the individual purchaser, by the Rambouillet, the Delaine. 
and the large, plain American Merino. Just at present there seems to 
be, on the whole, the largest demand for the Rambouillet, although both 
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the other breeds mentioned follow closely, and most of the breeders of 
these classes of rams have had a good business during the last year, with 
the most flattering prospects for the coming season. 

So much for the general farmer and his active interest in sheep breed- 
ing in Michigan at present. We now wish to turn your attention to the 
condition of the breeders of pure bred sheep in Michigan. Time was 
when the old Spanish Merino, which has evolved into the present Amer- 
ican Merino, far outnumbered all other breeds, and its breeders formed 
one of the strongest and largest State live-stock associations in the coun- 
try. But with the changing demand of the farmers, who are the breeders’ 
customers, the field of the American Merino has been invaded by the 
other breeds, and many former Merino breeders have now changed to 
some other breed, or have quit the business entirely. However, the excel- 
lence of the American Merino has been maintained and improved by a 
‘large number of breeders in the State, who have been a great factor in 
maintaining Michigan’s reputation as a leading sheep State. Some of 
these breeders have aimed to breed for the ram market of the great west, 
and have therefore bred a large, smooth sheep with blocky shape and 
thick, long fleece. Others have bred for the foreign markets of South 
Africa and Australia, and in order to meet this demand have produced 
a wrinkly, dense-fleeced sheep, giving particular attention to quality and 
density of fleece, but also taking care to have a strong constitution and 
a good sized carcass. Still others have bred both types, and all have 
succeeded to a greater or less extent. 

A few years since, a few farmers who desired to breed a mutton sheep 
with a fine Merino fleece introduced the Delaine sheep into Michigan. They 
have increased gradually in numbers, and at the present time have a good 
demand for all their surplus stock at good prices, both among the farmers 
of Michigan and in the west. Another type of Merinos is the Ram- 
bouillet, for which Michigan is the headquarters in this country. This 
is a very large sheep with good mutton shape, and a rapid grower. They 
also carry a fair fleece of fine wool, which is nearly as heavy as the 
Delaine fleece, but of a somewhat different character. They, too, have 
been bred toward a combined wool and mutton ideal, but, if anything, 
rather more attention has been given to the mutton quality than the wool. 

Coming to the English mutton breeds, we find the Shropshire in the 
lead, followed closely by the Lincoln. The Shropshires, which are a mid- 
dle wool sheep, have found great favor with Michigan farmers to use in 
breeding mutton lambs, and to meet this demand there have naturally 
been many farmers who have given their attention to breeding for it. 
Until within about a year there probably have been more Shropshire 
rams used on the flock of the average farmer in Michigan than those of 
any other one breed; but the price and demand for fine wool having in- 
creased, the general farmer has sought after a mutton Merino, and has 
consequently somewhat curtailed the market of the Shropshire breeder. 
A few years since, Shropshire breeders enjoyed a large western trade in 
rams, but for the last year or so it has been more limited, although still 
fair for good rams. The mainstay of the Shropshire market in Mich- 
igan, however, is its own farmers who are breeding feeding lambs. 

Another English breed which is pressing the Shropshire in the race for 
popularity is the long-wooled Lincoln. There are a large number of 
breeders of this popular sheep in Michigan, and they appear to be increas- 
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ing. As yet their best trade has been the west, which has taken a large 
share of their rams for range breeding, and it bids fair to take all the 
surplus stock this season. The average Michigan farmer has not yet 
used the Lincoln very much, but will no doubt do so as time goes on. Of 
the other mutton breeds, the Southdown and the Hampshire have several 
breeders and many friends in this State, as have also the Oxford and the 
Cotswold. All of these latter breeds, however, have hardly proved as 
popular with the general farmer as has the Shropshire, although they all 
have their good qualities and their particular friends. 

In considering sheep-breeding in Michigan, a word concerning the asso- 
ciations of the breeders, the men who promote the interests of this great 
industry, is necessary. In the absence of definite statistical information, 
we are inclined to believe that Michigan has a greater number of sheep- 
breeders’ associations than any other state. We need only to mention 
the Michigan Merino Sheep Breeders’ Association, the National Shrop- 
shire Sheep Breeders’ Association, the National Black Top Sheep Breed- 
ers’ Association, the National Lincoln Sheep Breeders’ Association, the 
Michigan Oxford Sheep Breeders’ Association, and many others, of which 
many or all of the officers and members reside in Michigan. The mem- 
bers of these associations are among the brainiest and most progressive 
farmers in the State, and the work they have done in forwarding the 
interests of Michigan as a sheep-breeding State and a great agricultural 
State in general is as great as that of any other single class of farmers. 

In closing this brief survey of the condition of the sheep industry in 
Michigan, we can truly say that it is flourishing, with prospects of the 
continuance of such conditions for years to come. The fine wool breeders 
are prosperous with their market in the west and in foreign countries, 
and also the prospects of a fair share of patronage among Michigan farm- 
ers. The breeders of middle and long-wool sheep are also in a flourish- 
ing condition with their large home market, aided more or less by the 
range trade of the west. Taken all in all, the business is a profitable one, 
with plenty of room for more good reliable breeders who do not expect 
to see the wool or mutton turn into gold, but are satisfied financially with 
a good profit on the investment, and otherwise by the fact that they are 
working in one of the highest branches of specialized farming. 


THE WOOL INDUSTRY OF THE STATE OF MICHIGAN FROM THE 
PRODUCERS’ STANDPOINT. 


PROF. H. W. MUMFORD. 


Unfortunately this is a subject which interests sheep men only. We 
venture, however, to discuss the subject because we believe there are 
enough sheep owners to warrant our careful consideration. Naturally 
we think it is unfortunate for the farmer who is not a sheep owner and 
incidentally a wool grower. I trust that this discussion will serve a 
two-fold object: 

First. To call more special attention of sheep owners to the importance 
“of the wool product of their flocks and thus induce them to adopt methods 
better calculated to improve both the quantity and the quality of their 
wool. 
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Second, That this may be a true statement of the condition of the wool 
industry of Michigan in the year 1899. In order to understand the pres- 
ent condition of the wool industry in Michigan it will be necessary to 
review somewhat briefly the methods which have been pursued by sheep 
men in general for the last ten years or more. 

For several years back the sheep raisers have paid little or no attention 
to the product of their flocks. The very fact that wool has been so low in 
price has led many a sheep owner to lose his interest in the wool industry, 
and when, added to this, we have observed the relatively high price for 
mutton, we do not wonder that the wool industry has received so little 
consideration. The wonder is that any one should continue to breed 
sheep for the primary object of producing wool. So far as we know, there 
is not a country in the world which has ever been noted for its wool 
product that has not suffered more or less from the effects of low wool 
and high mutton. 

However, a very potent factor has been that, notwithstanding the loss 
of interest in the wool product by a large majority of men, there has been 
a few who were giving attention to this subject and still continued to 
breed mutton sheep, arguing, and with some degree of correctness, that 
they could produce as much value in fleece from the purely bred mutton 
sheep as a Merino breeder could produce from his Merino flocks. 

We say with some degree of correctness during the first few years of 
the introduction of English mutton sheep in America and other coun- 
tries, a very large proportion of the sheep throughout the country were 
high grade Merinos, and consequently there was a large percentage of 
fine wool to be sold on the market and relatively a very small percentage 
of medium and coarse wools. Naturally enough there was a good demand 
for medium and coarse grades of wool and a special call for fine wool, 
which would tend to decrease the breeding of Merino sheep and the in- 
creasing of breeding the mutton types. And this, looking at the subject 
from the standpoint of the preduction of wool only. We see. then, how 
the flocks of our State and other states have gradually, though surely, 
changed from high grade Merinos to high grades of the different varieties 
of English mutton sheep. 

Fashion, too, which has always plaved such an important part in the 
wool industry, has, from time to time, caused a variation in the price 
of the different grades of wool when there has been no other apparent 
reason for the high and low price of certain grades of wool. 

Now that there promises to be better prices paid for the different grades 
of fine wool, we observe quite a general sentiment among sheep men to re- 
turn to the use of Merino rams on the grade fiocks of the country. If they 
are not already doing this, they are planning to do so in the near future. 

The wool grower is not unlike other men in that he is anxious to get 
the best possible returns from the money he has invested in his flocks. If 
he imagines that he can increase the value of the wool product by a 
change in the breeding methods, or even of breeds, he will do ib and no 
amount of philosophy will stop him. 

We have spoken briefly of the circumstances which have led up to the 
present condition of our Michigan flocks and incidentally of the wool 
product. Let us now consider a little more in detail just what this con- 
dition is. I presume if we were to start out today and canvass carefully 
the wool buyers of Michigan we would find that not one-third of the wool 
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which they handle would grade in any of the fine wool classes. The re- 
mainder would grade either as medium or coarse. Formerly there was 
a considerable difference in the price of the fine and medium wools, and 
this difference was noticeably in favor of the medium grades. At present 
we find the sentiment of the market changing. We have an abundance 
of medium and coarse wools and a great scarcity of fine wools. Those 
who understand clearly the difference in Merino and coarse wools in their 
natural state will understand that in buying a pound of Merino wool we 
are really buying less of wool and more of something else than when a 
pound of medium wool is purchased; so that if we should buy the wool 
at the same price in the grease, the medium wool would be worth more 
per pound after being scoured, which, as a rule, is true. 

While the past and the present of the wool industry is all very inter- 
esting and important, yet we are all deeply interested in the future. The 
question naturally arises, with the conditions stated above, what is the 
best way out of the difficulty and how can we best manage our flocks to 
secure the greatest possible net profit. Most men who are Merino en- 
thusiasts will say unreservedly to get out of mutton sheep as soon as 
possible and breed nothing but Merinos. While this would seem good 
advice at first thought, we may wonder what the result would be if such 
a general course were adopted. It is not hard to see that it would be 
disastrous in the end. 

While we believe the time has come when sheep owners can very profit- 
ably devote more careful thought and attention to the wool product of 
their sheep, yet we fear that the tendency will be to cause a wholesale 
slaughter among our fine mutton flocks, which can only result in a great 
financial loss to the sheep men of this country. 

There will always be a good demand for prime mutton, and we believe 
that a man who has a nice flock of mutton sheep, which produces from 
seven to ten pounds of wool per head, would better think seriously before 
converting his flock into fine wool producing fiocks. We are confident 
that the Merino breeders will see an era of prosperity, yet we think that 
the breeders of mutton sheep ought to be willing to leave the field for 
them to conquer, permitting, if you will, the new accessions to sheep 
husbandry to become breeders of grade Merino sheep. 

Without making any radical changes in breeding or breeds, there is 
much that might be done to improve the value of our Michigan wool prod- 
uct. Our Michigan wools can be better grown and better prepared for 
the market. At present the man who is careless in feeding and who takes 
no pains to keep dirt and foreign substances out of the wools which he 
sells receives about as much per pound for his wool as the man who 
spares no pains or expense in putting his wool on the market in the best 
possible condition. The farmer who sells wool to the local dealer is in 
about the same position, or is placed at about the same disadvantage, that 
the farmer’s wife is who has no other market for her butter than the coun- 
try grocery—not that we have any criticism to offer either on the country 
grocery or the local wool dealer. The grocerman is forced to pay about 
so much per pound whether it is butter or soap grease, Those who have 
had experience know how hard it is to convince Mrs. A. that her butter 
is not just as good as Mrs. B.’s. The wool dealer finds himself in precisely 
the same position. He must pay all farmers producing a certain grade of 
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wool about the same price, no matter what the condition of the wool. 
This makes it necessary for the careful, painstaking man to sell his wool 
for less than it is worth, while the careless man gets more for his wool 
than itis worth. This leaves but two avenues for escape for the progres- 
sive wool grower. He must either ship his wool direct to the commission 
houses of woolen factories, something not altogether a desirable prac- 
tice, or demand that the local dealer pay him an extra price for his trouble. 
Ordinarily selling to the local dealer is most satisfactory, if only a small 
clip is to be marketed. It could hardly be expected that he could make 
all the wool producers prepare their wool for the market in a careful 
manner, and thus relieve the wool dealer of all suspicion that the wool 
is in a bad condition. 

The change in the wool industry in Michigan from producing a large 
percentage of fine wools to that of coarse wools has, along with other 
conditions, brought about changes in the methods of handling the wool 
product. For example, take the question of washing sheep, which used 
to be a universal practice, has now fallen into quite general disrepute; 
partly from the lack of encouragement offered by the wool dealers and 
manufacturers, because experience proved to them that farmers were not 
properly washing their sheep, and partly due to the fact that a large num- 
ber of the farmers are shearing their sheep early in the spring, before it is 
possible to wash them. 

It is a noticeable fact that Michigan wools are sold in the eastern mar- 
kets at about two cents less per pound than the same grade of wool from 
Ohio and Pennsylvania. It would be well for our Michigan growers to 
study carefully into the reasons for such discriminations against our 
Michigan products, and if possible aid in bringing about a change for the 
better. 

Perhaps it would be well to suggest what we consider some of the 
reasons for this condition of affairs. First, we believe that Ohio and 
Pennsylvania have been less affected by the mutton craze than Michigan 
and some of our western states. Localities in Ohio and Pennsylvania 
may be found where there is a large amount of one grade of wool pro- 
duced. In Michigan such a thing is almost impossible. In one town- 
ship may be found nearly all of the grades of wool quoted in the market. 
This makes it impossible for a buyer to come into a certain section and 
buy only the grade of wool he wants without getting some wools which 
he does not care to handle. While Michigan has a very large number of 
flocks of registered sheep, she has also a very large number of grade 
flocks, and the bulk of the wool produced must, in consequence, come from 
these grade and coarse bred flocks. 

Scouring mills that handle wool on commission are not anxious to se- 
cure our Michigan clips because they are of such varied character, pre- 
ferring to purchase of the western ranchmen, where large lots of wool of 
the same grade may be purchased of one individual. 

Commission men tell us, we hardly know whether to believe it or not, 
that Michigan wool growers are more careless about preparing their wool 
for the market than are Ohio and Pennsylvania sheep men. They tell us 
that the Michigan wools are more apt to be chaffy and poorly tied. We 
do believe that we could reform materially by using a twine manufac- 
tured from flax and by using less of it. 

As a final word, we would suggest that those who have built up ata 
considerable expense flocks of mutton sheep of high quality should be 
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very slow in disposing of them at a sacrifice and building up Merino flocks 
at long prices. But those who have flocks of little or no breeding or qual- 
ity, or those who have no flocks at all, will do well to plan to produce a 
fine grade of wool. All should be more particular in the growth of the 
fiber, that a stronger fiber and a longer staple may be produced. Keep 
your sheep away from straw stacks and other places where they are likely 
to get their wool full of litter or burrs. Tie your fleeces with as little wool 
as possible and let the twine be small and of the right material. If you at- 
tempt to wash your sheep, let the work be thoroughly done and shear 
your sheep as soon as the fleeces are thoroughly dried. 

For further information in regard to the subject of wool, we beg to call 
your attention to a bulletin which we expect will soon be issued from the 
Michigan Experiment Station. 
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MERINOS IN MICHIGAN FOR 1899. 


SECRETARY E. N. BALL. 


It is a matter or general information that the sheep business of our 
country is experiencing a very active and remunerative epoch. Within 
two or three years prices on all breeds and classes of sheep have im- 
proved; during the same time wool has made a material advance in value, 
and especially Merino or fine wool. 

In comparing sheep and wool statistics of three and four years ago 
with the present year, everything tends toward improvement in prices. 
Mutton is holding its own, but is not so closely confined to the strictly 
mutton breeds as during a few years past. The heavy weight lamb or 
wether on the market commands no higher—scarcely as high—a price 
as the medium weight animal, whether it be strictly of the mutton type or 
a cross with one of the different types of Merinos. 

From the wool growers’ standpoint there is an outlook of encourage- 
ment. It is interesting to note that during the fiscal year just ended the 
importation of raw wool into the United States was only $8,322,897 worth, 
as against $16,783,692 of last year, and $53,243,191 in 1897, a falling off 
between the years 98 and 99 of over 50 per cent, and over 150 
per cent between ’97 and *99. This change benefits the Michigan wool 
grower along with those of other states, and many a farmer who disposed 
of his sheep in dull times has to pay an advanced price to replace them, 
or be without the best paying adjunct to successful farming today. 

At a recent meeting of the New Jersey State Board of Agriculture the 
farmers were strongly urged to turn their attention more to the sheep 
industry. Confining ourselves a little more closely to Michigan, for the 
Merino breeder there is encouragement. Merinos in Michigan today are 
of several types. The older, the American Merino, descended from the 
Spanish importations, heavy shearers, with short to medium length 
staple and more or less folds; later, the Delaine, with the fine long staple 
and smooth bodies, and still later, the French, with short to medium wool 
and large plain bodies. These all are experiencing better times, the De- 
laine and French to a marked degree. 

Reports show the sales of these breeds to have been more numerous 
and at better prices than the registered American Merino. 

Among the breeders of Merinos there have been some disappointments 
in the advance so long looked for, coming so slowly; and as yet good 
prices are few and far between. However, we look forward to better 
prices and quicker sales. If the price of wool holds good, the sheep that 
produce it will be in demand. 

To say that there is a boom in Merinos in Michigan up to date, August, 
99, is not to be contemplated, yet everything looks as if a decided im- 
provement would be experienced ere long by breeders generally, as it has 
been by some already. The breeder of the American Merino may rest 
assured of one fact: when Merino wool brings from 17 to 20 cents per 
pound, the Michigan farmer wants the sheep that will produce and that 
class of sheep ‘that will produce the most of it, and the American Merino 
of the past and present will be the one sought after in the future. No 
one can tell with certainty what the future will bring forth; but the 
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Merino in Michigan for 1899 is all right. The business is remunerative, 
probably paying as well as any other branch of mixed husbandry. 

We note that the sales of car lots for the west are Merinos or Merino 
grades, and very few others are sought after. There was a time latelv 
passed when car lots of Merinos were not wanted, were not salable, but 
today it is very different; we know of several lots being sold of late at 
prices that are profitable to the breeder, but they consisted of large, plain 
sheep, Merinos of one of the three breeds mentioned above, and the breed 
has less to do with the sale than the size and smoothness of the individual 
animal. There is an improvement in the sale of sheep for export. While 
there are a few bought, the quality has to be extra good, and the Merino of 
ten and twelve years ago fills the bill today. 

Many have quit breeding the registered American Merino during the 
past ten years, but the older pioneers in the business are still holding on, 
and after a number of years of depression the future looks better—the 
present is better. 

Just as long as clothing is worn, just so long will Merino wool be used, 
and that from Michigan is just as good as there is in the world, and the 
Michigan breeder will raise it just as long as there is profit in its produc. 
tion. 


OXFORD DOWN SHEEP IN MICHIGAN, 1899. 


H. J. DEGARMO. 


In preparing this, a record or history for Oxford Downs of Michigan in 
1899, for your honorable board, it seems almost necessary to go back to 
an earlier date for the start. And, in the short time alloted me, together 
with other work on hand, I may not gather as accurate or complete a 
record as your honorable body, or even your humble servant, might wish. 

The history of Oxfords in the United States is, comparatively, ‘of recent 

date, to say nothing of their history in Michigan. The first Oxford im- 
aes from England to the United States was during, and for the pur- 
pose of show at, the Centennial held in Philadelphia in 1876, where he 
was awarded sweepstakes over all mutton breeds in America. This ram, 
Freeland No. 220, with others, was purchased by Americans, and from 
this time dates the importation and breeding of Oxfords in America. The 
honors won by Freeland No. 220 in 1876 were again won by an Oxford 
ram, Heythrop Prince 2d, No. 7920, at the World’s Fair at Chicago in 
1898. And again at Omaha in 1898 by an Oxford ram, Dick Stowes, 
erand champion ram of the show. Thus the Oxfords have carried off 
the honors at the three greatest shows the world has ever known. 

The history of Oxfords in Michigan is still of a more recent date than 
that of him in the United States, the exact date of which, with regret, I 
am not able to give. But records show that a Mr. J. H. Peabody of 
Birmingham, Oakland county, purchased nine imported ewes and an im- 
ported ram from one Mr. Wim. M. Miller of Claremont, Ont., about 1882 or 
1883. These were probably the first Oxfords owned in the State of Mich- 
igan. Itis stated by good authority that for this flock Mr. Miller refused 
upwards of $600 offered by a Wisconsin man. For some reasons, un- 
known, Mr. Peabody did not continue as a breeder very long, and this flock 


398 STATE BOARD OF AGRICULTURE 


soon went through purchase of one C. A. Learing, Lyon, into Ionia county. 
This was about 1886, and he again sold them in 1892 to your humble 
servant, H. J. DeGarmo, Highland, Michigan, in whose hands the descend- 
ants still remain. Up to 1887 there were less than half a dozen flocks of 
pure bred Oxfords in Michigan. About that year Mr. L. N. Olmsted, 
Muir, started through purchase of Mr. Powise, Wayne, Ill., what is now 
conceded the largest and oldest flock of registered Oxfords in the State. 

From 1886 the Oxford flocks in Michigan increased slowly until the 
panic of 1893, when they came to a standstill, or nearly so. But for some 
reason the flocks did not decrease, as was the case with most other breeds. 
I know not the cause unless it was that the owners believed they had a 
good thing and would stick to it, knowing that the Oxford would take 
care of itself, his owner and his farm at whatever stand government 
finances or tariff might take. It is a curious fact, conceded by nearly if 
not all, that the Oxford not only of Michigan but of the United States 
was the last breed of sheep affected by said panic or hard times of 1893 
to 1896. Our prices for rams did not fall materially during that time. 
The Oxford breeders stuck to and improved their flocks, getting ready 
for the reaction which, they believed if they did not almost know, must 
come. It came! and along with it a cry for Oxfords. That cry is still 
heard, but there are not Oxfords enough to supply the demand. 

The Oxfords in Michigan are comparatively a poor man’s sheep. That 
is, there were no millionaires back of them to boom them. And this is 
the case today, not only in Michigan, but of the breed, also, in the United 
States. They have had to stand and live upon their merits. No one has 
had any spare money to spend upon them. Consequently, they have not 
been shoved to the front at once, as some of the other breeds, but have 
gradually walked to the front rank without the aid of superfluous money 
to advertise them. 

From 1882, the start of Oxford breeding in Michigan, until 1896, we had 
a growth of scarcely a breeder per year. But, in the late summer of 1896, 
there were eight or ten of Flint’s business men, composed of doctors, 
merchants, manufacturers and bankers, who had farms in the near vicin- 
ity of that beautiful little city which they wished to stock with pure bred 
stock of some kind. For some reason they concluded to buy the same 
kind of stock. They further concluded that sheep were what they 
wanted, and as the fair season was at hand a committee attended the 
industrial show at Toronto and other Canadian shows. This was in Sep- 
tember, 1896. They looked the sheep thoroughly. There was a fair rep- 
resentation in all of the mutton classes; the Shropshires, Hampshires and 
all of the Down breeds were well represented. But the Oxford was the 
better class of them all, in the eye of these Michigan gentlemen, at the 
Toronto industrial. 

Within a month there were imported from Canada by these gentlemen 
some 150 head of beautiful Oxford Down sheep. These sheep. were the 
foundation of eleven good flocks in the near vicinity of Flint. Having 
launched out in the breeding of pure breed sheep, it seemed natural as 
well as necessary for them to, and they did, form what is known as the 
Genesee County Oxford Down Sheep Breeders’ Association. This asso- 
ciation has a membership of about twelve members, each of which owns 
a good flock of pure bred Oxfords. 

In October, 1896, I received a letter from one Mr. E. O. Wood of Flint, 
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asking my opinion (presumably from the fact that I was the only Oxford 
breeder in Michigan then carrying an Advertisement) as to the advis- 
ability of calling the breeders of the State together in the near future for 
the purpose of forming a State Oxford Down Sheep Breeders’ Associa- 

tion. I thought it advisable to have such an organization for the benefit 
of the Oxfords of the State of Michigan. But as we had a good American 
Oxford Down Record Association, used both by Americans and Canadians 
for preserving records, that it was not advisable to form a new and sep- 
arate record association. Furthermore, that the older breeders of the 
State would not concur in any such action. The result was that early in 
January, 1897, all known Oxford breeders of the State were asked to meet 
at Flint, February 2, 1897, for the purpose of organizing a State Associa- 
tion of breeders of pure-bred registered Oxford Down sheep. The fol- 
lowing named gentlemen and breeders of Michigan were present: J. W. 
Murphy, Cass City; L. N. Olmsted, Muir; W. D. McNeal, Grand Blanc; W. 
J. Webber, Reese; H. J. DeGarmo, Highland; H. R. Perry, Ellington; L. 
J. Wilson, Nashville; R. L. Foary, Nottawa; J. W. Neal, Quanicassee City; 
J. A. Thomas, Wisner; A. A. Thomas, Burton; Eugene Wilham, Burton, 
and W. A. Atwood, R. J. Whaley, W. A. Patterson, H. C. Spencer, E. O. 
Wood, E.S. Lee, W. F. Stewart, Alex. McFarlain and Dr. B. F. Miller, of 
Flint, who, after driving about and visiting the several flocks owned by 
the members of the Genesee county association, met at the office of Dr. 
B. F. Miller at 7:30 p. m. and proceeded to form a State association. 

Preliminary organization was effected by electing H. J. DeGarmo of 
Highland, chairman, and Dr. B. F. Miller of Flint, secretary. 

Remarks were made regarding the benefits to be derived from such an 
organization by Messrs. Miller, Wood, Murphy, Frary, Olmsted and Web- 
ber, after which we proceeded to form the Michigan State Oxford Down 
Sheep Breeders’ Association. 

This association has the usual quota of officers and board of directors. 
Each applicant must be a member of the American Oxford Down Record 
Association and the owner of at least ten recorded Oxford sheep to 
become a member of the State association. 

The following were the officers elected, who served two successive 
terms: 

President, H. J. DeGarmo, Highland; vice president, W. J. Murphy, 
Cass City; Secretary-treasurer, Dr. B. F. Miller, Flint. Board of directors, 
L. N. Olmsted, Muir; W. J. Webber, Reese; Ed. S. Lee, Flint; N. D. Me- 
Neal, Grand Blane, and R. L. Frary, Nottawa. 

This association has been and will continue to be of great benefit to 
the Oxford breeders of Michigan. Each breeder in the State should be- 
come a member for his own as well as the benefit of other breeders, and 
the breed which he heralds. It has a plan whereby each and every 
member is notified as to what the other members have for sale, thereby 
making it easy to direct buyers who wish a carload, or wish something 
you have not, thus benefiting each other as well as the intended pur- 
chaser. 

In June, 1899, we had for sale in this State upwards of 270 pure-bred 
Oxfords, 150 of which were rams and ram lambs. 

Through the Michigan State Oxferd Down Breeders’ Association and 
the Genesee County Oxford Breeders’ Association, the annual meetings 
of the American Record Association, with its little handful of members 
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in attendance at each meeting, was carried out of the state of Ohio into 
Michigan with a meeting of 30 members, besides as many visitors, at the 
meeting held in the library rooms of the Patterson block in Flint City. 
There was a great hue and cry by breeders of other states against taking 
the meetings out of the state of Ohio, it being most central to the Oxford 
districts of America. But Michigan gave them a good meeting, and, 
against the prophecy of breeders from other states, did not retain the 
annual meetings in the State, but without having a Canadian member 
present, voted to hold the next meeting at Brantford, Ont., during their 
fat stock show. This meeting was held December 2, 1898, with about 
40 breeders in attendance, and Michigan was favored with the election of 
Vice President H. J. DeGarmo and Director Dr. B. F. Miller, Flint. 

Michigan has at the present time (August 10, 1899) thirty-two, or about 
one-fifth of the stockholders in the American association. Ohio comes 
next with twenty-eight members. The whole of the Canadian dominion 
exceeds Michigan by only four members in the American association. It 
is a curious fact that nearly all of the stockholders in the A. O. D. R. A,, 
and all of the Michigan members, are actually engaged in breeding Ox: 
fords. These flocks in Michigan will number from 20 to 175 head of pure- 
bred Oxfords per flock. It is estimated that there are about 2,500 pure- 
bred Oxfords in Michigan in August, 1899. It is found upon inquiry - 
that these flocks vary somewhat in the weight of fleece, probably due as 
much as anything to the difference in feed. The lowest average for a 
pure-bred flock that I have found is eight and one-half pounds per head. 
and that at less than eleven months’ growth. The Hickory flock of Ox- 
fords has an average for young and old for five consecutive years of a 
little over eleven and one-half pounds per head. There are a ‘few flocks 
that are up to between fourteen and fifteen pounds per head. 

The Oxford differs from the Shropshire and Hampshire in being a little 
heavier carcass (the heaviest of the Down breeds), and much heavier 
fleeced. The wool is generally longer than the other breeds mentioned, 
is strong and has a good luster, sells very readily for combing wool. His 
head is somewhat longer but not as wide as either the Shropshire of 
Hampshire. In color his face should be lighter than either of the others. 
It should be an even, dark gray or light brown. The scale of points will 
probably give all further description needed. 


Scale of points for Oxford Down sheep in four divisions: 


Breed! Ly Peres Sorte cere Coke WES ee eke: Mega ee Oe ene ceeds 30 
CONSEMUUMUIOM 2 2 Be ses rere eter te aha eee eet Ne pcre ote ek ena 25 
Mutton form and quallieye. 3 Seki once. cropper ae ere ae 3 
VGN ere Ne ia’ crue be ate oatatele eats. he suse eke ee acer Spore ch eaee ern age 15 
NO EULA Soe te gaday e take ea non eae acc ct SEC OPN a ke Te eee Pc ae ge 100 
SUBDIVISIONS 


BREED TYPE OF ANIMALS. 


Form or a good general appearance made by the well balanced con- 
formation, free from coarseness in any part, and showing good style, 
both iat restiand: in “motion Ay . 25 Ypsale <r ails 2 SRI ee 15 
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Head of moderate length and width between the ears and between 
eyes, and well covered with wool poll and down to eyes, color 
of face an even dark gray or brown, either with or without gray spot 


OM UUDE OL MOS: mars toe et otro ys ewe sited yess eyexcy Unni ehi eh ah opal shane) atelay aN ep al 6 
When fully matured and in good condition, rams should weigh from 
250 to 350 Ibs., ewes 180 to! PX Vara e, shane; 45 psig ora tau eesteeatd Sea RANS 5 
Ears medium size, not too thick, and of an even brown or dark gray 
COLORES 35%). ay rac MHES ohej che! aalitiee St Re ae ue ar cata) ode Faker aiidigiian/e Phe ep siagis ehei si ake MOLE: 2 
Legs short, strong ; in bone, flat and of even dark gray or brown color, 
placed squarely underthe body and well apart’././...4...2....0.. 2 
CONSTITUTION. 


Large around the heart and wide and full in the chest............... 10 
The movement must be bold and Vigorous ............0.....00.000. 5 
Byes bold= prontinentsand *brigito a0. > ae oh 4 ts on anaes oa OE eas 1 
Siang briedstepiiike ia -COlOR: weytisos/o.cs wis we slale-ccea ae Sis cha ae) oe th etepels Oe 3 
Neck strong and muscular in rams and well set on in both sexes...... 3 


MUTTON FORM AND QUALITY. \ 


Wide and straight on top of shoulders, back, loin and rump from base 


OMe CK CO meal Li. tale nde eee Boe hana ack oh evi, Settee e is 6 reo ore Uet han Foe id 
Full shoulders and thighs, well meated inside andioOutsid@iey 44 cic 5 
Flanks well filled and strong, so as to make the lower lines of the body 

as straight as possible, and side lines straight or rather full........ 4 
The whole carcass evenly covered with good, well marbled meat...... 6 

WOOL. 


Fleece of moderate length, close and of even quality, covering the 
whole carcass well, and free from black patches upon the body, neck 
COTM eae hs Manso oie taktcigs: Spre'c is'Ye: even’ Whe pab Seeiai all she, seh ste. eyes Suioke=.)al ek aes) mane eon Suse 15 
This scale of points is a little different from that used by other breeds, 

inasmuch as it is subdivided. It was adopted by the American Oxford 

Down Record Association at their annual meeting in 1896. 

_ The Oxford, generally speaking, is a very aristocratic or proud spirited 

sheep, carrying its head well up and walking off with a firm and quick 

step. And in this State, as well as upon the - range, is giving good satis- 

faction in crossing with other breeds, as he not only gives more size, but 

increases the weight of fleece almost twice that of the other Down crosses. 

We have some as fine flocks of Oxfords in Michigan as can be found 

elsewhere in America. He has found friends as well as a home in Mich- 
igan, and has come to stay, as he will surely live and prosper here. 

ol 
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RAMBOUILLET MERINOS IN MICHIGAN, 1899. 
THOMAS WYCKOFF. 


Origin of Rambouillet a La France. On October 12, 1786, Louis XVI. 
King of France, placed on the domain of Rambouillet three hundred 
eighteen ewes and forty rams selected by the most expert judges from 
the lion races in Spain, permission to do this being granted by the King 
and Queen of Spain. They were animals of unusual vigor, size, form and 
of the choicest wool. This experimental farm was established to send 
out anima's to improve all the wools of France. An ideal race of sheep 
were to be produced, such as the world had never seen. The keenest ex- 
pert directors were selected to accomplish this task. In 1870 M. Bernardin, 
the greatest director ever at Rambouillet, said to me: “The fold at 
Rambouillet can show by record and statistics that the managers have 
produced a race of sheep which they sought to produce from the start. 
That other Merinos are not of the same value or title as those of the fold 


at Rambouillet, either as to the production or as to the qualities of wool 
and meat.” 


CHARACTERISTICS AS TO WOOL. 


These sheep have the finest wool in the world where bred pure. The 
crimp is perfect from beginning to end of wick, showing no variations, 
and the undulations are perfect and different from any other wools of 

such greater length, retaining the crimp with tenacity after being sub- 
jected to elasticity that would destroy it in any other wools. The length. 
strength and elasticity of this wool have no equal among the fine wools of 
the world. It is free from excessive grease, and the fleeces are not only 
very dense, but of immense bulk, weighing in ram’s fleeces 18 to 30 
pounds, and in ewe fleeces from 12 to 22 pounds, scouring 50 per cent in 
average wools. 


CHARACTERISTICS, AS TO FORM, CONSTITUTION, ETC. 


They are noted for great vigor, endurance, rapid growth, nutritive capa- 
bility, precocity, broad chest, round barrel, long bodies, straight legs, 
large bone, stout neck, with one or more folds, bright eyes, quick move- 
ment, unusual fertility and are iron clad as to all ordinary catarrhal dis- 
orders. Rams attain to 200 or 300 pounds, ewes 125 to 200 pounds at 
maturity. A Rambouillet sheep can always be known by his royal bear- 
ing, stately carriage, rythmical movements, symmetrical action and per- 
fect development. A judge of sheep can tell at a glance that they are 
thoroughbred in the highest degree, and, I may safely add, the sheep are 
not contented unless in care of intelligent men. They always manifest 
thankfulness for favors shown with usual intelligence in such animals. 


IT IS NOT WITHOUT FORCE THAT RAMBOUILLET FRANCE AND 
RAMBOUILLET U. S. A. 


lead the world today with the best sheep in existence. Much of the 
great advance and wonderful achievement of the fold in France is owing 
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to Emperor Napoleon’s personal interest in, and love for, his noble race 
of animals, which he loved to visit, watching their improvement, care 
and development. 


OTHER MICHIGAN FLOCKS OF FRENCH MERINO SHEEP. 


In 1868 Captain Henery Grinnell, of Michigan, purchased a flock of Mr. 
Cooley in Oakland county. Mr. Cooley’s flock proceeded from a purchase 
from Amasa Stanton, of New York, who brought his flock to Michigan 
in 1860, stating that he purchased them as Rambouillet sheep from the 
importation of Hon. J. D. Patterson. 

Mr. Grinnell has used imported rams from Canada and Europe. In 
1870 he purchased two rams from the experimental farm at Guelph. He 
has used only pure Van Homeyer rams since 1890. 

In the past fourteen years have sprung up from the Grinnell flock the 
flocks of L. D. Townsend, C. L. Halladay, Bingham, Davis Bros., Pea- 
body, Higby, Keyser, Sly, Moad, Marsh, Ruess, Davis, Coleman, Scilly, 
Fletcher Bros., Chubb Bros., Phelps, and a score of others. Thousands 
of sheep in all, and nearly all these men are using pure Van Homeyer 
rams in their flocks, and have done so from the beginning with Grinnell 
ewes. 

It is probable that had a record been started earlier for this valuable 
breed of sheep, many other flocks of Michigan would have been of un- 
doubted purity, but as all breeders have for ten years used rams only of 
unquestionable value and purity, the breed has attained great popular- 
ity, and come into deserved favor wherever found, as they are as large as 
the English breed for carriage only, and have the best wools in existence, 
while their longevity is double that of any other breed. 


RAMBOUILLET U. S. A., ORCHARD LAKE, MICHIGAN, 


was founded by importations from the flock of Baron F. Von Homeyer 
of Prussia. The fiock of Van Homeyer originated from Rambouillet, 
France, in 1850. He had several thousand of these sheep of the finest 
specimens in all Europe in 1885, and astonished the world by the magni- 
tude of the animals he exhibited at the world’s fair at that time in Europe, 
also in the U.S. A. Columbian Exposition in 1893. The finest importation 
from his flock to Michigan was made by Wyckoff in 1889. In 1891 the 
proprietor of Rambouillet visited the flocks of Europe, taking a thorough 
inspection of all the principal flocks of France and Germany, making a 
large importation from the flock of Van Homeyer and some from Roger in 
France. In 1893 an importation was made from the flock of the great 
director, Victor Gilbert Gilvert, in France. In 1894 an importation was 
made from the Van Homeyer flock of rams only. No importation has 
Since been made since to Michigan, owing to government restrictions 
abroad in the U.S. A. 

The flock now numbers as high as 900 on the register, sheep being 
Shipped every month of the year to all parts of the Union, and to some 
foreign countries. 

In 1898 Mr. R. M. Wood, of Saline, Mich., purchased a small flock of 
pure Van Homeyer sheep from the Markham importation of New York. 
In 1899 he purchased a large number more from the same source, and now 
has one of the choicest flocks in the U. S. A. 
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F. E. Eager, of Howell, has a flock of pure Van Homeyer sheep founded 
in 1890. He is a careful and expert breeder, having rams in his flock 
weighing 300 pounds. 

The impressive power of these sheep is to be observed for ten gea- 
erations on crosses made on any other breed, so strong are all their char- 
acteristics. Their great value and increasing demand are so well known 
on the western ranges of the United States as to need no other recom- 
mend. 


MICHIGAN FLOCKS. 


The highest standard flocks of Michigan today trace the origin of their 
sheep in unbroken lines and undoubted purity and accuracy to 


RAMBOUILLET FRANCE. 


The first importation of these sheep made to the United States was by 
our minister to France, Robert R. Livingston, in 1802, and placed on his 
farm at Clermont on the Hudson in New York. 

Mr. Taintnor of Connecticut and New York made an importation in 
1854, and did more subsequently to advance this race of sheep than all the 
previous importers. 

Hon. W. G. Markham, of New York, imported a few in 1886, has made 
several importations since, and has a flock now that has no superior in 
the United States. 

At the fold of Rambouillet U. 8. A., at Orchard Lake, Mich., founded 
by Baron F. Van Homeyer, the two lines of Rambouillet flock have been 
united, namely, Van Homeyer of Prussia and Victor Gilbert of France, 
producing the largest, hardiest, best formed and wooled sheep in the 
world. As both originated at the government fold at France, it unites 
the old lines of blood that have been kept separate for more than thirty 
years, producing a phenomenal race as to size, form and constitution, 
and wool of the highest quality possible to be produced, animals of per- 
fect covering, and wool from the nose to the hoof. 

It looks as if the Rambouillet sheep, during the next quarter of a cen- 
tury, would become a great factor in the wealth producing animals of 
Michigan, sales of those sheep now annually reaching hundreds of thou- 
sands of dollars, going to every state and territory in the Union, and if 
not already done, will, in a few years, place Michigan at the head of the 
wool producing states. 
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MICHIGAN’S LINCOLNS IN 1899. 


H. A. DANIELLS. 


The breeders of Lincolns in this State having had a very successful 
year in 1898, increased their flocks and took increased care of breeding 
stock and their lambs. 

A statement of the status of the different flocks will perhaps interest 
the public. J... England has a flock of 75, bred in part from his importa- 
tion of 1894; they, like their owner, are large and broad and good feeders. 

Post & Bigford have about the same number, bred from Canadian 
stock in part and in part from English stock. They are good feeders, 
and their sheep are both large and broad. 

A. H. Warren has some well bred and well fed Lincolns. 

Price & Dexter, of Saginaw county, and their neighbor, Edw. Par- 
sons, have a fine bunch that makes them proud of being the pioneer 
breeders in that county. Eaton county has such noted breeders as Bert 
Smith, O. D. Hitchcock, F. L. King, Jas. Mott and Frank Spicer. Being 
directly connected by the C. & G. T. with Chicago, the western ranchmen 
cleaned up all their yearling rams early in the season. They have some 
choice bred animals. 

Wm. Shier and Robt. Knight & Son represent two of the earliest breed: 
ers of Sanilac county, and “have two of the largest flocks in the State. 
Wm. Shier’s flock is headed by the English bred Royal Winner, Royal 
Chester, bred by Henry Dudding, of Lincolnshire, and obtained by Mr. 
Shier at a long price. R. Knight & Son .are using a ram of Robt. 
Wright’s stock of Nocton Heath, England. 

Josiah Tompkins & Son and H. A. Daniells represent the southern part 
of Tuscola county in Lineolns. Mr. Tompkins’ tlock of ewes was obtained 
from England, Daniels’, Shier’s and Knight’s flocks, and are headed by 
Royal Defiance, a heavy shearing ram from Royal Chester 1514. H. A. 
Daniells’ flock is made up from his different purchases in Canada and 
from ewes descended directly from Dudding and Wright herds in Eng- 
land. This flock is headed by Oakdene, a son of the noted Lord Stanley 
565, bred by Dudding. 

EK. O. Wood & E. P. Oliver represent Genesee county, and have some 
choice ones. Barton Duke, that heads the Oliver flock, was bred by 
Dudding, and is a large upstanding ram. Mr. Wood purchased the first 
prize winning yearling at Omaha and some good ewes in Canada. 

George D. Moore, of Lenawee county, is ‘the only breeder there of a 
stud flock of Lincolns; that he has some good ones goes without saying to 
those who know Geo. D. 

H. P. Gage and Geo. W. Swagart are making things lively in the 
western part of Clinton county with their choice flocks, while H. E. Hud- 
son, A. D. Bradshaw and W. Dunkle are breeding some of the best. 

M. L. Wasson and W. W. Crittenden are breeding and selling Lincolns 
lively over in Livingston county, and are good men to call on. 

Jas. H. Shafor, of Ingham county, is quietly building up a flock, while 
Henry Dale, the boy breeder of Shiawassee county, will be heard of 
later. A lad who has the nerve to buy Lincolns at the price he paid, and 
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joia the Association and attend the annual meetings deserves all the 
good luck we wish him. 

We have overlooked one of our best and oldest flocks in Tuscola 
county, owned by Dr. H. A. Bishop, who has bred from such rams as 
Jumbo, St. Jo, Newport King, imported from England, and Riby 2d. His 
1,400 pounds of wool topped the market. 

Eph Knight, in the northern part of Tuscola county, is building up a 
very fine flock. 

John Lencht, of Westphalia, one of the few Germans we know who 
believe in registered stock, has a fine flock, and is a large hearted, fine 
man to call on. 

K. Osterhout and Geo. P. Casler are two of the younger breeders at 
Ovid, and started with good stock and are trying hard to surpass their 
teachers. 

J. B. Hoffman, over in Saginaw county, is building up a choice fiock on 
the rich grasses Saginaw county is noted for. 

Hon. 8. L. Bignall, of Fowlerville, began his experiment with Lincolns 
by crossing a Lincoln ram on his fine flock of Merinos (which, by the way, 
makes one of the finest mutton and wool animals on earth.) He was so 
well pleased with the cross that in ’97 he purchased a fine bunch of regis- 
tered animals and is an enthusiastic breeder of the best. 

Lewis Epkey has a boss flock, whose foundation was purchased of 
Post & Bigford. 

F. R. Crawford, Laingsburg, we are told, is building a premier flock 
and reputation. 

Lewis Bros., of Perrington, are up-to-date breeders. 

G. J. Welch and D. B. Sanders represent Calhoun county in the lordly 
long wools, and are making fortunes breeding and selling the same. 

James Mott, the genial director of this Association, has a flock made 
up mostly of descendants of English bred stock, and are a worthy flock 
and shepherd to visit. 

This Association, the pioneer Lincoln registry association in the world, 
was started in 1891 with nine members, in Lansing, Mich., and has grown 
to 133 of the best breeders of Lincolns in North America. We have 
registered nearly 6,000 sheep, have shipped thousands to the western 
ranges, where their popularity is excelled by no breed. The lordly 
Lincoln has come to stay. 
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SWINE IN MICHIGAN IN 1899. 
SECRETARY GEORGE H. McINTYRE. 


A. C. Bird, Secretary State Board of Agriculture: 


You ask me, what are the conditions surrounding the breeders and 
feeders of swine in Michigan? Michigan is not generally classed among 
the hog states. Hog feeding has with us always been more an adjunct 
to our diversified system of farming than a specialty. The man with 
a hundred hogs is the exception rather than the rule; still, it would be 
an exception to find a farm without a few hogs. The average per farm 
for the State I should think not far from 25. 

We have all the breeds represented, but have never been afflicted with 
the craze for certain fancy strains, nor have our breeders of pure bred 
stock been led into the risk of investing in stock at the boom prices that 
have affected other states. That we have as good blood and as good 
herds as are to be found, cannot be denied, and it only is necessary that 
our breeders arouse themselves and meet breeders from other states in 
the show ring and sale pavilion to demonstrate that Michigan is not 
behind in the race for supremacy. 

The Michigan State Swine Breeders’ Association, organized eleven 
years ago, is doing much to bring about the desired result. It has been 
the means of bringing breeders together for the exchange of ideas of 
mutual interest, of awakening a desire to improve the conditions sur- 
rounding the industry, and to foster a resolve to place ourselves in the 
front rank, where we feel that we belong. At our last meeting the ques- 
tion of public sales was generally discussed, and we believe that ere 
long we shall find our breeders disposing of their surplus stock in this 
manner. Another benefit of our Association meetings has been the 
score card practice, or, perhaps, it were better to call it a school of in- 
struction. In the hands of the expert judge the score card may not be 
of much use, but to the novice we believe it to be of great benefit as an 
educator. 

Until the last few years we have escaped cholera and plague in 
our herds; but ’98 saw quite an extensive loss from these diseases (s). 
Baffling the best efforts of veterinary skill and improved sanitary meas- 
ures, it run its course, in some instances destroying herds of pure bred 
stock that had taken years of patient toil and liberal outlay of money to 
establish, and in others, taking the only pig from the poor man’s pen. 
But at this date, August 20, no outbreak of the disease has occurred, and 
we are hoping for the best later on. Great interest is felt in experi- 
ments now being conducted, and we believe the time not far distant when 
the loss from this source will be reduced to a minimum. 

We are just emerging from an era of depression and low prices, and 
the man with hogs to sell at this date is in luck. The past few years 
of business and financial depression had its effect on us as well as on 
other industries, but the five cent hog is here and our star is in the 
ascendancy. There is a peculiarity about swine breeding that differs from 
breeding cattle, sheep or other stock. The swine breeder never gives up. 
Let prices be high or prices be low, disease come, pigs die, or any of the 
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many drawbacks to the business occur, he is always ready to try again. 
And, as a consequence, when things are favorable, he is cheerful, and 
when unfavorable, is never depressed. 

Notwithstanding the light pig crop of last spring, the condition today 
is all that can be desired. With prices advancing and freedom from dis- 
ease, the swine breeder has reason to feel gratified. With the improved 
economical condition of the country, we feel that the man who raises 
what the market requires and sells it in good condition has a bright future 
before him. 

There has been more or less discussion in regard to raising the bacon 
hog, and so securing a better price for our product, but we think the care- 
ful, conservative man will hesitate before leaving a surety for an uncer- 
tainty. 

Taken altogether, I think the condition surrounding us today all that 
can be asked for, and it is only necessary that we continue to improve 
our herds, watch the public demand, and furnish what is demanded, that 
we may receive the reward that ever follows perseverance. 


MICHIGAN LIVE STOCK SANITARY COMMISSION. 
J. H. BROWN. 


The object of this Commission is to prevent and suppress contagious 
and infectious deseases among the live stock of the State. There are 
three commissioners, who are practical farmers and live stock breeders 
also a State Veterinarian. 

The duties of the Commission are very little understood by many 
farmers, and we frequently meet owners of live stock who do not know 
that such a commission is in existence. 

Every farmer who owns stock should familiarize himself with the 
“Live Stock Sanitary Laws” of the State, which are very stringent arid 
efficacious in protecting the health of our live stock if properly en- 
forced. Much of the resultant success of these laws depends, in a large 
measure, upon the energy and thoroughness with which local health 
officers carry out, in spirit as well as in letter, the various measures pro- 
vided. 

We wish to call especial attention to sections 4, 5, 6 and 7 of these laws, 
as follows: 

Sec. 4. It shall be the duty of the commission to protect the health 
of the domestic animals of the State from all contagious or infectious 
diseases of a malignant character, and for this purpose it is hereby au- 
thorized and empowered to establish, maintain and enforce such quar- 
antine, sanitary and other regulations as it may deem necessary. 

Src. 5. It shall be the duty of any person who discovers, suspects, or 
has reason to believe that any domestic animal belonging to him or in ‘his 
charge, or that may come under his observation, belonging to other par- 
ties, is affected with any disease, whether it be a contagious or infectious 
disease, to immediately report such fact, belief or suspicion to the Live 
Stoek § Sanitary Sommission, or a member thereof, or to the local board of 
health or some member thereof. 

Src. 6. It is hereby made the duty of all local boards of health, to 
whom cases of contagious or infectious diseases are reported, to immedi- 
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ately investigate the same, either in person or by some member or mem- 
bers of the board, or by the employment of a competent and skilled vet- 
erinarian; and should such investigation show a reasonable probability 
that a domestic animal is affected with a contagious or infectious disease 
of a malignant character, the local board of “health shall immediately 
establish such temporary quarantine as may be necessary to prevent the 
spread of the disease, and report all action taken to the commission or to 
some member thereof; and the acts of local boards of health establishing 
temporary quarantine shall have the same force and effect as though 
established by the commission itself, until such time as the commission 
may take charge of the case or cases, and relieve the local board of health. 
All expenses incurred by local boards of health in carrying out the pro- 
visions of this act shall be paid in like manner as are other expenses in- 
curred by said boards in the discharge of other official duties. 

Src. 7. The commission or any member thereof, to whom the existence 
of any infectious or contagious disease of domestic animals is reported, 
shall forthwith proceed to the place where such domestic animal or ani- 
mals are and examine the same, and if, in his or their opinion, any infec- 
tious or contagious disease does exist, he or they shall prescribe such 
temporary quarantine and regulations as will prevent the spread of the 
contagion or infection, and notify the State Veterinarian, who shall 
forthwith proceed to the place where said contagious or infectious dis- 
ease is said to exist and examine said animal or animals, and report his 
or their finding to the said commission, who shall then prescribe such 
rules and reg ulations as in their judgment the exigencies of the case may 
require for the effectual suppression and eradication of the disease, and 
for that purpose the said commission may list and describe the domestic 
animals affected with such disease and those which have been exposed 
thereto and included within the infected district or premises, so defined 
and quarantined, with such reasonable certainty as would lead to their 
identification, and no domestic animal lable to become infected with 
the disease or capable of communicating the same, shall be permitted 
to enter or leave the district, premises, or “grounds so quarantined, except 
by the authority of the commission. The said ¢ommission shall also, 
from time to time, give and enforce such directions, and prescribe such 
rules and regulations as to separating, mode of handling, treating, feed- 
ing and caring for such diseased and exposed animals as it shall deem 
necessary to prevent the two classes of animals from coming in contact 
with each other, and perfectly isolate them from all other domestic ani- 
mals which have not been exposed thereto and which are susceptible of 
becoming infected with the disease, and the said commission and veterin- 
arian are hereby authorized and empow ered to enter upon any grounds or 
premises to carry out the provisions of this act. When, in the opinion 
of the commission, it shall be necessary to prevent the further spread 
of any contagious or infectious disease among the live stock of the State, 
to destroy animals affected with, or which have been exposed to, any 
such disease, it shall determine what animals shall be killed, and appraise 
the same, as hereinafter provided, and cause the same to be killed and 
the carcasses disposed of as, in their judgment, will best protect the 
health of domestic animals of the locality. 

The commission has been able to practically suppress nearly all con- 
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tagious and infectious diseases of live stock, with the exception of tuber- 
culosis in cattle and swine plague. 

Numerous cases of actinomycosis (lumpy jaw) have been reported dur- 
ing the last year, and each case quarantined. The treatment recom- 
mended in mild cases is almost invariably successful. Each quarantined 
animal is released as soon as pronounced cured by the State Veterinarian. 
Successful treatment of any contagious disease, or preventing the spread 
thereof, is assured only when a rigid quarantine is maintained, and local 
health officers should take all possible pains to assist owners of infected 
herds or individual animals to check the spread of any outbreak in its 
incipiency. Thoroughness in all details is absolutely essential to success 
in stamping out any disease. 

The live stock of the State is in a healthy condition, with few excep- 
tions. In previous reports from various sources, a certain per cent of 
some disease has been given as a fair average for the whole State, but 
there may be considerable inaccuracy in the per cent given, as the com- 
mission has never gathered any statistics of its own bearing upon the 
per cent of unhealthy animals in the State. 

The commission does not believe in adopting such extreme measures as 
have previously prevailed with the commissions of New York and Mas- 
sachusetts regarding the suppression of tuberculosis in cattle. Neither 
one of two extremes may be ultimately successful, and we doubt 
whether this disease among cattle will ever become entirely extinct, so 
long as “high pressure” environments are maintained by breeders of 
pure bred dairy cattle, and dairymen who keep large herds for a city 
milk supply. 

A clearer knowledge of the laws of sanitation is imperatively needed 
by the majority of owners of live stock. It is true that pestilence fol- 
lows ignorance, and one ignorant farmer in a neighborhood may, by care- 
lessness, indolence and maintaining filthy environments, cause swine 
plague to spread among not only his own herd, but to a score or more of 
his neighbors’ as well. 

Swine plague and the so-called hog cholera are at hand, and our com- 
mission is making preparations to limit their ravages, so far as possible. 
We believe that special bulletins, prepared by this commission and sent to 
each township health officer where an outbreak of swine plague is re- 
ported, would be of great value in quickly and cheaply affording accurate 
information to every owner of an infected herd, showing him how to 
quarantine the diseased animals, treat the well ones, and urging im- 
proved sanitary surroundings and furnishing plenty of pure fresh water 
every day, 

At this time of year many hogs suffer want of shade and pure fresh 
water, and we believe these conditions militate greatly against each ani- 
mal’s vitality, which is almost constantly lowered each additional day 
during the months of August and September. The lack of water and 
intense heat, combined with filthy surroundings, may not cause swine 
plague to start, but these conditions certainly do aggravate the disease 
in a majority of cases. 

The losses from swine plague and hog cholera each season are greater 
than from all other diseases combined, often reaching several thousand 
dollars in a single township. As yet, no cure has been found for this 
disease, and prevention is far better than a cure. So, if the commission 
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can, with the assistance of local health officers, and by means of special 
proclamation swine plague bulletins, reach the afflicted farmers in time 
to save a portion, if not all their swine, many thousand dollars’ worth of 
swine may be saved that would otherwise be irretrievably lost to the 
farmers of Michigan. 

The Seventh Biennial Report, also a copy of the Live Stock Sanitary 
Laws, will be mailed to any interested owner of live stock, upon applica- 
tion to the president or secretary. The commission consists of J. H. 
Brown, president, Battle Creek; C. A. Tyler, secretary, Nottawa, and H. 
H. Hinds, Stanton. G. W. Dunphy, V.S., Quincy, is State Veterinarian. 

The following concerning tuberculosis, from our last report, may be 
of interest to many farmers, being a brief description of this disease and 
the operation of the tuberculin test, as furnished by the writer: 


TUBERCULOSIS. 


Since the Sixth Biennial Report was issued, this commission has applied 
the tuberculin test to nearly 1,000 head of cattle, a goodly proportion 
being milch cows. In fact, a larger number of cattle have been tested 
for tuberculosis during the last two years than had previously been 
tested since the tuberculin test was adopted by the commission. 

The tuberculin test is applied only when suspicion is directed toward, 
or complaint made of, either a single animal or an entire herd. The rec- 
ords of tests made show but a small per cent of infected animals, and 
when we consider the fact that only suspicious herds are tested, we feel 
safe in estimating that less than two per cent of the cattle in Michigan 
are affected with tuberculosis. 

In following the plan of testing cattle with tuberculin to detect the 
presence of tuberculosis, a wide general field has been covered. We have 
tested suspicious herds scattered from the south line of the State to the 
shores of Lake Superior and the extreme western line of the upper penin- 
sula. The experience obtained is a repetition of the experience of all 
investigations. ' That is, that this disease is highly contagious among cat- 
tle in the latitude and longitude of all the State of Michigan where herds 
are kept under favorable environments for its propagation and spread. 
No breed of cattle are exempt from its ravages. The contagious char- 
acter of tuberculosis among cattle has been proven beyond a doubt in a 
multitude of individual cases throughout the country. This commission 
is actively engaged in suppressing such outbreaks as are brought to its 
attention. It is our opinion that the cattle of the State are but little 
affected with this disease, but in herds where the disease has a foothold, 
and the conditions and environments are favorable to its development, 
a large percentage of the herd will be likely to be affected. We know of 
no cure for this disease, and have followed the policy of destroying or 
closely quarantining affected animals to arrest its farther spread. 

Tuberculosis is the general name given to a class of diseases in animals 
of which consumption in the human family is a common type. This dis- 
ease has been known ever since the advent of mankind, under many dif- 
ferent names. 

Tuberculosis in all its forms is caused by a specific microbe, and this 
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microbe must be present ere this disease in its inception can come into 
existence. In 1882, Dr. Robert Koch, of Berlin, claimed the discovery 
and demonstrated the true and essential cause of tuberculosis—the tu- 
bercle bacillus. He also showed the bacillus present in all tubercular 
lesions. He isolated and cultivated the germs from tubercular tissue, 
and produced tuberculosis artificially in animals by inoculation with 
pure culture. At this time the doctor was looking for a cure for con- 
sumption in the human family. 

He failed in this effort, but a few years later produced and experi- 
mented with a “lymph” or “tuberculin,’ which has since become a valu- 
able diagnostic agent in demonstrating the presence of tuberculosis in 
animals, even in the early stages of the disease. 

Regarding the list of micro-organisms, it is stated as an undeniable fact 
that the bacillus tuberculosis, although the most infinitesimal of them all 
(about one ten-thousandth of an inch in length), is at once a despot and a 
millionaire. It will live in ice, maintain vitality at a temperature below 
150 degrees F., resists moisture, drouth and decay, and bids defiance to 
the germicidal action of the gastric juice. It is the czar of all mankind, 
and is responsible for more deaths among the human race than any other 
germ, while more people die annually from consumption than from war, 
pestilence and famine. 


HOW TUBERCULIN IS MADE. 


It is made from a pure culture of the tubercle bacillus, highly concen- 
trated, then filtered through porcelain, after being sterilized by heating 
to a high temperature to destroy any and all germs. It is in liquid form, 
diluted with glycerine and carbolic acid, and is furnished to our commis- 
sion by the Bureau of Animal Industry of the Department of Agriculture 
at Washington. 


THE TEST. 


In testing cattle for tuberculosis we take and record the average nor- 
mal temperature of each animal during the first day. Several tempera- 
tures are taken, preferably two hours apart. The average normal tem- 
perature of cattle is about 101 degrees. 

In the evening of the first day we inject two cubic centimeters under 
the skin of each full grown animal by means of a sterilized syringe. <A 
smaller amount is injected into the system of younger animals, varying 
according to age and size. Commencing early the following morning, 
we take hourly temperatures of each injected animal during the day. 
Tuberculous cattle respond by a rise in temperature of two degrees or 
more from the twelfth to the twentieth hour after injection. <A rise of 
two degrees over the normal temperature after injection indicates the 
presence of tuberculosis, unless there is some physical disturbance, such 
as the cows being in heat, near or recently past parturition; but if the 
animal is healthy, there should be no rise in temperature, and no possible 
injury to the cow. 

During these tests the temperature is taken with tested or accurate 
thermometers. Much pains must be taken, and only experts should be 
allowed to make the tuberculin test. The hundreds of thousands of 
animals tested in this country, under the direction of competent veterin- 
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ary surgeons have shown this test, as a diagnostic agent to be practically 
infallible in detecting the disease in the living animal. 

The identity of tuberculosis in mankind and domestic animals being 
fully demonstrated, and being highly infectious, we now know that it is 
communicable from animals to animals, from animals to mankind, and 
from mankind to animals in return. 

Tuberculin as a diagnostic agent is of incalculable value. At present 
we have no other sure means of detecting tuberculosis in cattle, even 
when well advanced. 


HISTORY OF THE MICHIGAN DAIRYMEN’S ASSOCIATION. 
SECRETARY WILSON. 


In January, 1885, E. A. Stowe, editor of The Michigan Dairyman, issued 
a call for a meeting of dairymen to be held in Grand Rapids in February. 

The meeting was well attended by representatives from every section 
of the State, who formed themselves into an organization to be known as 
The Michigan Dairymen’s Association, 

The dues were fixed at one dollar per annum, and thirty-three became 
members at this meeting. Officers were elected and the association 


started out in an enthusiastic manner. 


NAMES OF CHARTER MEMBERS. 


) 


D. M. Adams, Ashland. Frank J. Lamb, Grand Rapids. 
H. Dale Adams, Kalamazoo. C. B. Lambert, East Saginaw. 
N.S. Andrews, Dubuque, la. W.S. Luther, Ossian, Lowa. 

C. E. Belknap, Grand Rapids. R. C. Nash, Hilliards. 

John Borst, Vriesland. Frank E. Pickett, Hilliards. 

C. Case, Crystal. J. Van Putten, Jr., Holland. 

D. P. Clay, Grand Rapids. Frank Richmond, Saranac. 

L. F. Cox, Portage. F. A. Rockafellow, Carson City. 
C. Cross, Carson City. M. P. Shields, Hilliards. 

D. Cunningham, Hudsonville. Geo. Sinclair, Hudsonville. 

R. P. Emerson, Kalamazoo. Jas. Skinner, Davison. 

A. P. Foltz, Davison. E. A. Stowe, Grand Rapids. 

S. L. Fuller, Grand Rapids. Martin L. Sweet, Grand Rapids. 
E. A. Haven, Bloomingdale. O. Van Buren, Grand Rapids. 
Warren Haven, Bloomingdale. M. Wiggins, Bloomingdale 

B. P. Dean, Cedar Springs. Victor C. Vaughan, Ann Arbor. 
W. H. Howe, Capac. S. J. Wilson, Flint. 


ANNUAL MEETING AND OFFICERS ELECTED. 


1 1885] Grand Rapids_--| Milo Wiggins elected president. E. A. Stowe elected sec’y. and trea. 
2 1886_]| Kalamazoo ..---- Geo. B. Horton * os pea aie ss i st Ct 
3 1887. Flint ft ieee ee ce ee oe oe oe oe ee “ce ee oe 
4 1888_ Adrian oS ere ee ae “ee oe “ec oe oe oe “ce oc oe 
5 1889. Jackson hye Sar Ug rhe as oe “se oe oe be oe 6h ee oe “ee oe 
6 1890_ Allegan ee peRe ay ll oe ve ee oe oe se ee ot te ee oe 
7 18913) Wansing- 225-42- EK. N. Bates ne og Bid He oe < by 
8 1892 St. Johns aHABNN Sey ee ec se be oe Jas. Slocum ee ee oe 
He resigned in September and S. J. 
Wilson was appointed. 

9 18935||Wlintye2s=2-3-2 2 - ist us aR ny S. J. Wilson electedsec’y. and trea. 
10 1894 Saginaw Looe ae oe oe oe “ee oe oe oe ee 3 sé oe 
11 18954) Adriane es. Jas. N. McBride ‘“ oe Sen ge ‘ cf #8 ss 
12 1896_ Lansing Y tens Cae ee “a e “ec ee be “cc ee ee sé 
13 1897_| ‘Charlotte_:.---.- ries ss f ah see oe e sé a Zc 
14 1898_| Ypsilanti -__----- E. A. Haven se i cabs S Y ae MY 
15 | 1899_| Grand Rapids.---| “‘ ‘ es BC fs con NSS “ 4 eS iM 
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It will be seen from the above that Milo Wiggins held the presidency 
for one year, Geo. B. Horton for five years, E. N. Bates for four years, 
Jas. N. McBride for three years, and E. A. Haven, the present incumbent, 
for two years. 

E. A. Stowe was secretary and treasurer for seven years, Jas. Slocum 
for seven months, and 8. J. Wilson, the present incumbent, for a little 
over seven years. 

About the time our association was organized, Davis and Rankin of 
Chicago were putting in creameries all over the State at exorbitant prices 
without any regard to their future success. The decided stand taken 
against them by the association and its members soon drove them from 
the State, but not until after they had succeeded in selling a great many 
outfits, and erecting creameries where they have proved to be total fail- 
ures. The idle creameries over the State are principally of their build- 
ing, and are monuments to one of the greatest frauds ever perpetrated 
upon the public. The failure of so many of these creameries gave the 
dairy business in this State a hard blow, from which it has not fully 
recovered. There is no doubt but what our association saved the farm- 
ers thousands of dollars by exposing their methods and helping to drive 
them from the State. 

The next important question that came before us was the adultera- 
tion of butter and cheese. This was brought up at our third meeting. 
Resolutions were passed asking for the necessary legislation to prevent 
the same. Nothing was accomplished until just prior to the election 
of 1896, when the officers and chairman of the legislative committee 
secured pledges from the nominees of both parties that they would vote 
for the anti-color law, or such a measure as our association would en- 
dorse. Enough of the members kept the pledge so that the anti-color 
bill was passed. But owing to an inexcusable blunder of the engrossing 
clerk, the title of the bill was left off, and the law was declared invalid. 

At the fourth meeting the question of branding the cheese was dis- 
cussed and referred to a committee, who reported at our fifth meeting, 
the result of which was the passage of the law we now have in regard to. 
the branding cheese as full cream. 

In the year of 1886 or 1887 the secretary, Mr. Stowe, began to corre- 
spond with some of the members, and to agitate through his paper the 
question of securing what is now called the Dairy and Food Commission 
and the laws relating thereto. No formal action was taken, however. 
until our fifth meeting, when resolutions were passed and a memorial 
was presented to the Senate and House, asking them to pass such a 
measure. 

The agitation was kept up at each meeting thereafter, until the legis- 
lature of 1893 finally granted our requests, by passing the pure food laws 
and creating the office of Dairy and Food Commissioner. 

The Michigan Dairymen’s Association was the first to agitate this 
question, and the creation of this office and the passage of the pure food 
laws are largely due to its work. 

The association and the State Board of Agriculture have always worked 
together to advance the dairy interests of the State, and when, in our 
early history, we passed resolutions asking that more dairy instructions 
be given at the college, they readily acceded to our requests by employ- 
ing a professor well versed in this branch of agriculture, who has been 
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with us at our meetings and has lifted up his voice there, and at the 
institutes all over the State, in the interests of better dairy education. 

We also have put forth every effort to have a suitable dairy building 

put up at the college, where modern dairying can be taught in all its 
branches. 
' April 26, 1895, an act was passed under which the association became 
incorporated. The incorporators were Jas. N. McBride, Owosso; Samuel 
J. Wilson, Flint; John I. Breck, Jackson; Clinton D. Smith, Agricultural 
College; George B. Horton, Fruit Ridge; Earnest A. Stowe, Grand Rap- 
ids; Erastus N. Bates, Moline. 

The same legislature passed an appropriation act giving the associa- 
tion $1,000 per year for two years. This money was largely expended 
by sending expert butter makers to the State and county fairs, to act as 
judges of dairy products, and to give instructions in making butter. 
Samples of butter and milk outside « of the regular exhibits were tested, 
and object lessons were given which were well received. This resulted 
in much good to the localities visited, many of the fair associations re- 
questing us to continue the work after the appropriation for it was 
exhausted. 

The association took an active part with the dairy organizations of 
other States in securing the passage by Congress of the filled cheese bill, 
taxing filled cheese. 

The annual meetings are held in the month of February each year, and 
are usually of three days’ duration. A program is always prepared, and 
papers have been presented by men of national repute from other states, 
as well as the best dairymen in our own State. The topics cover every 
phase of the dairy question, and the discussions have been along a most 
intelligent line, showing that our dairymen are seeking information to 
make themselves more proficient in their chosen calling. 

An exhibit of dairy goods and dairy products has always been held in 
connection with our annual meetings, which is becoming more popular 
each year. The manufacturers of dairy goods have generously contrib- 
uted special premiums to be competed for in all classes, so that there 
has been a strong competition for the premiums. 

We believe, however, that the dairymen value the score they receive 
at the hands of our judges far more than any premiums offered. 

In the year 1887 the legislature passed an act permitting the associa- 
tion to have 3,000 copies of their annual report printed by the State. 
Since that time a stenographer has been employed who has taken down 
a full report, which has been published and distributed among the dairy- 
men of the State. 

The benefits derived from this can be better estimated by examining 
the reports of our annual meetings. The papers are more carefully and 
intelligently prepared, and the dairymen are more eager to ask questions 
and to have every point fully discussed, which <ineuae a rapid growth of 
interest and of dairy knowledge, which could not have been brought 
about in any other way. A comparison of the products of our factories 
and dairies with fifteen years ago will also show that our labors have not 
been in vain in elevating the standard of Michigan dairy products. 

The association has a ‘membership of about four hundred, of which only 
about one hundred pay their annual dues, which is not sufficient to enable 
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them to do any extended work outside of what their enthusiasm leads 
them to. 

They have struggled through the straits of financial adversity year 
after year, barely collecting enough to meet expenses, many times not 
even that, the officers generously paying whatever shortage occurred, 
trusting and hoping for brighter times, but never despairing. 

Their labors have at last been rewarded by the last legislature passing 
an act giving them an appropriation of $300.00 per year to gather dairy 
statistics and mail the reports. 

The officers and active members of this association have all been en- 
thusiastic dairymen, whose names will be passed down to future genera- 
tions as the pioneers of modern dairying in the State. Their writings 
and sayings will be compared with those of eminent dairymen of other 
States. Then, and only then, will their efforts in creating and keeping 
up this organization be fully appreciated. 


COMMERCIAL FERTILIZERS IN MICHIGAN. 


COLON C. LILLIE, M. A. C., °84. 


Commercial fertilizers have been used in some parts of Michigan for 
the last quarter of a century. Their use has increased slowly, but at 
present they are surely gaining favor. They are not used at all in some 
portions of the State, while in other sections they are used quite ex- 
tensively. This fact would seem to indicate that they give better results 
on some soils than on others, and some people believe that on some soils 
no benefit can be derived by their use. But their extensive use in some 
parts of the State, and their slight use in other portions is certainly not 
all due to this difference in the character of the soil. It is the opinion 
of the writer that as the State grows older and the subject becomes more 
thoroughly investigated by the farmers, this idea that certain kinds 5f 
soil will not respond to their use will largely if not wholly vanish. 


CAUSE OF SLOW AND SECTIONAL GROWTH. 


Some of the causes which may be stated for the slow extension as well 
as sectional use of fertilizers in Michigan are the following: 

First, Our State has a great diversity of soil—some very fertile soil 
and some not so fertile. Some of it is quite moist, holds moisture well, 
and some is dry or parts with its moisture readily. Our prairies, bot- 
tom lands and oak openings have proven to be wonderfully lasting. For 
many years they did not show the need of added fertility in order to 
produce profitable crops. Indeed, even now, where the land has been 

carefully handled, splendid crops can be grown without the use of fer- 
tilizers. 

Second, The farmers of Michigan have to a great extent always prac- 
ticed a diversified agriculture. No one crop has been raised year after 
year, to the great detriment of soil fertility, but in the main a rotation 
of crops has “been practiced. The clover plant, too, in some localities, 
thanks to the teaching of Dr. Itedzie, has played no small part in post- 
poning the day when the Michigan farmer would feel the necessity of 
purchasing commercial fertilizers. Stock raising and feeding, also, has 
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in some sections contributed its share in maintaining the fertility of the 
soil by returning to the soil in stable manure a portion of the plant food 
necessarily taken from it by the growth of plants. The fact remains, 
however, that many of our best farmers in various parts of the State find 
the regular and systematic use of commercial fertilizers profitable, and, 
paradoxical as it may seem, these farmers are just the ones that take 
the most pains to save and apply all farm manures. 

Third, Another and not the least important cause is found in the fact 
that Michigan did not pass a law for the inspection of fertilizers until 
the year 1885. Previous to that time, and more particularly at just 
about that time, this State was the dumping ground for fraudulent, 
worthless fertilizers. Dr. Kedzie found that in one instance soap boilers’ 
waste and leached ashes was sold as a high grade superphosphate. In 
another instance marl was shipped in from Ohio as Buckeye Phosphate. 
In still another instance furnace slag and salt was represented as a high 
grade fertilizer. The writer had a little personal experience with what 
was known as “Western Reserve” fertilizer, which, both upon analysis 
and trial, was found to be practically worthless. Now, when a man bought 
some of these kinds of goods, having had no previous experience with fer- 
tilizers and thinking them all alike, he became disgusted with commer- 
cial fertilizers and stamped them all as a fraud, and to this day some who 
were thus defrauded in various parts of the State can not even be induced 
to try fertilizers as an experiment. 


WHERE USED. 


The use of fertilizers may be said to be general. that is, nearly every 
farmer uses it, in the eastern and southeastern portion of the State. 
Here fertilizers have come to stay. Their use is beyond the experi- 
mental stage, and a majority of the farmers have settled down to the 
policy of using them systematically. Scattered all over the State are 
individual farmers who use fertilizers regularly, and in many localities 
their use is quite general in particular neighborhoods. 


ON WHAT CROPS USED. 


The great bulk of all the fertilizers used in Michigan is applied to the 
wheat crop at the time of seeding in the fall. One principal reason for 
this is that the wheat crop by too many farmers is considered by them as 
the money crop, and anything that will increase the yield of wheat in- 
creases the cash income and debt paying power of the farm. Until 
quite lately the use of fertilizer in the spring was confined largely to 
market gardeners and fruit growers, but farmers are beginning to use 
it on oats, corn, potatoes and sugar beets. The use of fertilizers on 
potatoes would be largely increased could anything like a fair market 
price for the product be assured. 


PER CENT OF FARMERS USING FERTILIZERS. 


The Michigan crop report for July, 1899, gives the per cent of farmers 
using fertilizers in the southern counties as ten, the central counties four, 
the northern counties one, and for the whole State seven. Had the State 
been divided geographically into eastern, central and western counties, 
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it would have been found that quite a large per cent of the farmers in 
the eastern counties use fertilizers. 


PERSONAL EXPERIENCE. 


The writer began the use of commercial fertilizers in a very cautious 
way, purchasing in the fall of 1887 three sacks (600 pounds), simply to 
test their value on wheat. One of the sacks was the “Western Reserve” 
fertilizer above referred to. No results could be observed from the use 
of this brand, neither in the growth of straw or length of head, or plump- 
ness of berry. The other brand (Homestead) produced gratifying re- 
sults. The sacks were sown on separate fields on a strip through the 
middle of the field, and at the rate of 200 pounds per acre. The wheat 
made a better growth from the start on these strips. The straw was 
taller, the heads longer and better filled, and the berry was plumper and 
had a more glossy appearance. It was simply astonishing to note what 
results so little fertilizer would produce. A portion of one field had been 
top-dressed with barnyard manure. The fertilizer was applied cross- 
wise of this, so that it extended over the manured as well as the un- 
manured portion. It was a surprise to note that the fertilizer produced 
as marked a difference in the growth of wheat on the manured portion 
as on that portion not manured. The portion of the field top-dressed 
with manure produced a better crop of wheat than the unmanured, but 
the fertilized strip was seemingly proportionally better also. This 
seemed to indicate that one need not be afraid to apply a little plant 
food to even fairly good land. 

In the fall of ’88, two tons of fertilizer (analysis, 24+ to 3.15 per cent am- 
monia, 8 to 11 per cent phosphoric acid, and 1.5 to 2 per cent actual pot- 
ash) was used on wheat at the rate of 200 pounds per acre. Strips the 
width of the drill were left regularly through the field where no fer- 
tilizer was sown, so that results could be noted. It did not take a 
threshing test to convince any one that profitable results were obtained. 
Conservative people estimated that the fertilizer made a difference of 
from 10 to 15 bushels per acre. Fertilizer has been used regularly since 
on the wheat crop, and it is believed always with a profit. 


USE ON A RUN-DOWN FARM. 


A run-down farm was purchased in the winter of ’88, and the value of 
fertilizer has been thoroughly tested as a supplement to clover in bring- 
ing up this land. The results have been greater than ever was expected. 

‘Previ ious to the purchase, a catch of clover had not been obtained for 
years, and on some fields timothy even refused to grow. On one field in 
particular, four unsuccessful attempts had been made to get a stand of 
timothy. By the application of fertilizer, good enough crops were grown 
from the start to pay for the labor and interest on the investment, and 
fine stands of clover were secured at once, which were certainly not all 
due to tillage, as on strips left where no fertilizer was used the clover 
did not make nearly as strong a growth. Not a particle of barn-yard 
manure was used on this farm for the next eight years. No clover was 
ever plowed under, not even the second crop, so that all the plant food 
the farm received was in the clover roots and commercial fertilizer, yet 
the yield of crops gradually increased. Clover alone could not have made 
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this investment profitable from the start. It is too slow. What was 
needed was something quick, and commercial fertilizer did the business. 


A THRESHING TEST. 


Hon. A. C. Bird, at present secretary of our State Agricultural Col- 
lege, used fertilizer as an experiment on wheat on his farm in Oakland 
county. The analysis of this fertilizer was 2 to 3 per cent ammonia, 10 to 
12 per cent phosphoric acid, and 2 to 3 per cent actual potash. The fertil- 
izer was applied on one side of a large field and at the averate rate of 
about 200 pounds per acre. The wheat was kept separate from the rest 
and yielded at the rate of 39 bushels per acre. That ‘portion of the field 
not fertilized yielded 32 bushels, giving 6} bushels in favor of the fertil- 
izer. The retail price of the fertilizer to the farmer was $22.00 per ton, 
or $2.20 per acre. The price of wheat at Highland the day Mr. Bird 
threshed was 65 cents per bushel, and the 64 bushels would therefore be 
worth $4.224. Deducting the cost of the fertilizer per acre, $2.20, leaves 
a profit of $2.024, provided no charge is made for applying the fertilizer. 
This would give 92 per cent interest on the $2.20 invested in fertilizer. 

The writer had the opportunity of seeing this field of wheat just before 
harvest, and it is safe to say that the casual observer would never have 
detected that a portion of the field was fertilized. The effect on this soil 
was unlike that on the heavier soil of Ottawa county. There was no 
extra length of straw, but on close inspection the heads seemed to be 
heavier and better filled—they bent over a little more. This experiment 
leads the writer to believe that in some instances, at least, fertilizer has. 
been declared unprofitable when it probably was profitable. On such 
soil and a like season only the threshing test can decide. 


FERTILIZERS ON FRUIT. 


As yet fertilizers have not been used extensively in Michigan on fruit. 
Fruit trees are of a comparatively slow growth and their roots, extending 
deep down into the soil, have a broad pasturage. Hence, on good soil, 
it is a number of years before the need of extra plant food is manifest. 
Many of our best fruit growers, however, have had profitable results 
from their use. Among others may be mentioned Mr. Roland Morrill of 
Benton Harbor, Hon. Robt. Graham of Grand Rapids, and C. F. Hale of 
Shelby, as having had satisfactory results from the use of fertilizer on 
peaches, the quality being greatly improved. 

Mr. Homer Hayes of Tallmadge and B. F. Pixley of St. Joseph have 
had very flattering results from the applications of commercial fertiliz- 
ers on Niagara grapes. Some definite data are at hand from Mr. Pixley. 
He planted two-thirds of an acre of Niagara grapes on rather light, 
sandy soil. When these vines came to bearing the fruit would fall off 
before it was thoroughly ripe. Mr. Pixley wrote the nursery from whom 
he obtained the trees and they advised him to use phosphoric acid and 
potash in liberal quantities. He did so, and the results have been most 
gratifying. The vineyard responded from the first application, and the 
fruit has increased in quantity and greatly improved m quality. Last 
year, 1898, Mr. Pixley marketed from his two-thirds of an acre 14,000 
pounds of grapes, and the quality was such that they very readily sold in 
the Chicago market for $1.00 per crate of six four-pound baskets. The 
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two-thirds acre netted him actual profit, after deducting all expenses, 
$234.50. 


THE RATIONAL USE OF FERTILIZERS. 


To grow a single crop continuously year after year, as wheat, and sup- 
ply the needed plant food by heavy applications of commercial fertilizer 
may make a few quick dollars, but it will not pay in the long run. It 
gets the soil out of condition, robs it of its humus, its very life, and then 
one loses control of his business. Under very favorable conditions he 
may grow profitable crops, but a soil greatly reduced in humus may be 
likened to a ship at sea with a very poor rudder. If there is no strong 
wind or current she may be steered safely into harbor without much dif- 
ficulty, but let the wind or adverse current come and she is well nigh 
unmanageable. Now, a soil devoid of humus, even though supplied with 
soluble plant food, can not be depended upon when ina poor season. Let 
the drouth come and the soluble food amounts to but little. So, too, if 
the season is exceptionally wet, the soil does not seem to have the power 
to care for the surplus water, but with sufficient humus the soil seems 
to have power to resist to a marked degree either of these adverse cir- 
sumstances. 

The rotation of crops must be taken into consideration in the rational 
use of commercial fertilizer. In a four vears’ rotation of clover, corn, 
oats and wheat it will usually be profitable to fertilize both the oat and 
wheat crop, the wheat, of course, being seeded to clover. Our own'rota- 
tion of clover, corn and wheat is, of course, not adapted to any but a 
dairy or stock farm. All of the stable manure is applied to the 
clover sod for corn, except that made during the spring and summer, 
which is used to top dress the thin places in the permanent pasture and 
the poor spots in the new seeding of clover. It is believed that no better 
use of stable manure can be made than to haul it from day to day as it 
accumulates and spread it on the clover sod to be turned down for corn. 
Stable manure is rich in nitrogen, and the corn plant needs it. Nitrifica- 
tion takes place rapidly in a well cultivated corn field in hot weather, and 
this is just the time when the corn plant makes its most rapid growth. 
This system of course leaves no stable manure for the wheat crop and, 
therefore, commercial fertilizers are used. If one’s land is already in 
a fair state of fertility perhaps, with this system, but very little or no 
nitrogen need be purchased. This will lessen the fertilizer bill per- 
ceptibly, as nitrogen is the most costly part of the fertilizer. But if the 
land is being built up, the crop-bearing power increased, nitrogen can 
hardly be dispensed with. Phosphoric acid and potash will nearly 
always pay on wheat which is to be followed with clover, for what the 
wheat does not need, the clover will. 

By a little experimenting the farmer can determine in what particular 
element his soil is deficient. Apply potash to one strip, phosphoric 
acid to another, and nitrogen to another, and note the results. If the 
crop responds to one element more than to another, feed the crop what 
it wants and it will pay. A complete fertilizer, particularly rich in this 
element may be used, or the element may be applied separately. Only 
by experimenting can the farmer use fertilizer intelligently. Ask the 
crop what it wants. It will answer willingly, and then supply this want. 


oe 
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If, however, the plant asks for phosphoric acid, for instance, and is sup- 
plied with this, after a time it may be necessary also to supply potash, as 
the extra crops raised may lower the available supply of this element, 
and perhaps nitrogen as well. 


FERTILIZERS VS. BARNYARD MANURE. 


Farmers aften ask the question, “Are fertilizers as good as barnyard 
manure?” This certainly must be answered in the negative. They are 
not. Barnyard manure not only furnishes food for the plants, but sup. 
plies vegetable matter for humus in the soil, and therefore improves the 
mechanical condition of the soil. Fertilizer, however, acts quicker and 
is better to start some crops. But why compare fertilizer with barnyard 
manure? Liebig long ago said: “The manure produced in the course of 
husbandry is not sufficient to maintain permanently the fertility of the 
farm; it lacks the constituents which are annually sold off in the shape 
of grain, hay, milk and live stock.” This is just as true today as it was 
then, and every observing farmer sees it. Barnyard manure is all right 
if only enough of it can be procured, but enough is not to be had, and it is 
simply a question whether a portion of the crops shall go unfertilized or 
ecmmnercial fertilizer be purchased. 

Again, barnyard manures are comparatively rich in nitrogen, and if 
fertilizers are purchased which are rich in the mineral elements, the 
barnyard manure may be applied thinner and cover a larger area and 
supplemented with fertilizer. 


COMMERCIAL FERTILIZER VS. CLOVER. 


Like barnyard manure, it should not be fertilizer vs. clover, but fer- 
tilizer and clover. The great value of the clover plant in this latitude is 
not fully appreciated. It gathers nitrogen from the air, pumps from the 
subsoil phosphoric acid and potash, and greatly improves the mechanical 
condition of the soil, especially of heavy lands. Its work is slow. Na- 
ture has plenty of time. We must wait for our returns. On most soils 
the growth of clover is improved by applications of phosphoric acid and 
potash, and in many instances a little available nitrogen gives it a quick 
start. : 

On land that has been farmed for 30 to 40 years, a farmer’s success is 
measured by the amount of manure at his command. With plenty of 
manure he can thrive, without it he must starve. He has practically 
three sources from which to draw, viz: (1) barnyard manure, (2) clover, 
(3) commercial fertilizers. When only one of these sources is used, it 
may be compared to a one-horse team. Harness two of them together 
and you have a double team. Barnyard manure and clover make a slow 
and somewhat awkward team. Fertilizer harnessed with either clover 
of barnyard manure makes a much handier team and they can do more 
work. But harness all three sources together and the farmer has a 
three-horse team that pull together and pull willingly, and they make 
him master of the situation. 


MISCELEANEOUS. 


SKETCH OF MANLY MILES. 
FROM POPULAR SCIENCE MONTHLY, APRIL, 1899. 


To Dr. Manly Miles belongs the distinction of having been the first 
professor of practical agriculture in the United States, as he was ap- | 
pointed to that then newly instituted position in the Michigan Agricul- 
tural College in 1865. 

Professor Miles was born in Homer, Cortland county, New York, July 
20, 1826, the son of Manly Miles, a soldier of the Revolution; while his 
mother, Mary Cushman, was a lineal descendant of Miles Standish and 
Thomas Cushman, whose father, Joshua Cushman, joined the Mayflower 
colony at Plymouth, Massachusetts, in 1621, left him there with Gov- 
ernor Bradford when he returned to England. 

When Manly, the son, was eleven years old, the family removed to 
Flint, Michigan, where he employed his time in farm work and the 
acquisition of knowledge, and later in teaching. He had a common 
school education, and improved all the time he could spare from his reg- 
ular occupations in reading aud study. It is recorded of him in those 
days that he was always successful in whatever he undertook. In illus- 
tration of the skill and thoroughness with which he performed his tasks, 
his sister relates an incident of his sowing plaster for the first time, when 
his father expressed pleasure at his having distributed the lime so evenly 
and so well. It appears that he did not spare himself in doing the work, 
for so completely was he covered that he is said to have looked like a 
plaster cast, “with only his bright eyes shining through.” A threshing 
machine was brought on to the farm, and Manly and his brother went 
round threshing for the neighbors. Industrious in study as well as in 
work, the boy never neglected his more prosaic duties to gratify his thirst 
for knowledge. He studied geometry while following the plow, drawing 
the problems on a shingle, which he tacked to the plow-beam. When- 
ever he was missed and inquiry was made about him, the answer in- 
variably was, “Somewhere with a book.” He was most interested in the 
natural sciences, particularly in chemistry in its applications to agri- 
culture, and in comparative physiology and anatomy, and was a diligent 
student and collector of mollusks. 

Choosing the profession of medicine, Mr. Miles was graduated M. D. 
from Rush Medical College, Chicago, in 1850, and practiced till 1859. In 
the meantime he became greatly interested in the subject of a 
geographical survey of the State, for which an act was passed and ap- 
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proved in 1858. In the organization of the survey, in 1859, he was ap- 
pointed Assistant State Geologist in the department of zodlogy; and in 
the next year was appointed professor of zodlogy and animal physiology 
in State Agricultural College at Lansing. 

In his work as zodlogist to the State Geological Survey, in 1859, 1860, 
and 1861, he displayed rare qualities as a naturalist, so that Mr. Walter 
B. Barrows, in recording his death in the bulletin of the Michigan 
Ornithological Club, expresses regret that many of the years he after- 
ward devoted to the development of experimental agriculture “were not 
spent in unraveling some of the important biological problems which 
the State afforded, which his skill and preservance would surely have 
solved.” He was a “born collector,” Mr. Barrows adds, “as the phrase is, 
and his keen eyes, tireless industry, and mathematical precision led to 
the accumulation of thousands of valuable specimens and more valuable 
observations.” 

Mr. Bryant Walker, of Detroit, who knew Professor Miles well in later 
years, and had opportunity to review his zoélogical work, regards the 
part he took during this sevice in developing the knowledge of the fauna 
of the State as having been very prominent. “The catalogues he pub- 
lished in the report for 1860 have been the basis for all work since that 
time.” He kept in correspondence with the most eminent American 
naturalists of the period, including Cope, Prime, Lea, W. G. Binney, 
Baird, and Agassiz, and supplied them with large quantities of valuable 
material. From the many letters written by these naturalists which 
are in the possession of his friends, we take, as illustrating the character 
of the service he rendered and of the trust they reposed in him, even 
previous to his going on the survey, one from Agassiz, of February 4, 
1856: 

“Drar Sir: As you have already furnished me with invaluable 
materials for the natural history of the fishes of your State, I am embold- 
ened to ask another favor of you. I am preparing a map of the Geo- 
graphical Distribution of the Turtles of North America, and would be 
greatly indebted to you for any information respecting the range of 
those found in your State, as far as you have noticed them, even if you 
should know them only by their common names, my object being simply 
to ascertain how far they extend over different parts of the country. If 
you could add specimens of them, to identify them with precision, it 
would be, of course, so much the better; but as I am almost ready for 
the press, I could not for this paper await the return of spring, but would 
thank you for what you could furnish me now. I am particularly in- 
terested in ascertaining how far north the different species inhabiting 
this continent extend.” On the back of this letter was Dr. Miles’ in- 
dorsement that a box had been sent. 

A number of letters from Professor Baird, of 1860 and 1861, relate to 
the identification of specimens collected by Dr. Miles, and to the fishes 
of Michigan, and contain inquiries about gulls and eggs. Dr. Miles like- 
wise supplied Cope with a considerable amount of material concerning 
Michigan reptiles and fishes. 

While mollusks were the favorite object of Dr. Miles’ investigations, 
he also made studies and valuable collections of birds, mammals, reptiles, 
and fishes; and he seems, Mr. Barrows says, “to have possessed, in a high 
degree, that strong characteristic of a true naturalist, a full appreciation 
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of the value of good specimens. Many of his specimens are now pre- 
served at the Agricultural College, and among his shells are many which 
are of more than ordinary value from having served as types of new 
species, or as specimens from type localities, or as part or all of the 
material which has helped to clear up mistakes and misconceptions about 
species and their distribution.” Mr. Walker speaks of his having done a 
great work in conchology. His catalogue, which contained a list of one 
hundred and sixty-one species, was by far the most complete published 
up to that time. “He described two new species—Planorbis truncatus 
and Unio leprosus. The former is one of the few species which are, so far 
as known, peculiar to Michigan, and is a very beautiful and distinet form; 
while the latter, although now considered as synonymous with another 
species, has peculiarities which in the then slight knowledge of the 
variability of the species was a justification of his position. He was 
also the discoverer of two other forms which were named after him by 
one of our most eminent conchologists—viz., Campeloma Milesii (Lea) and 
Tuiogasts Milesii (Lea).” Mr. Walker believes that “ in general, it can 
be truthfully stated that Dr. Miles did more to develop the general 
natural history of that State (Michigan) than any other man either before 
or since he completed his work as State Geologist.” 

As professor of zoédlogy and animal physiology, Dr. Miles is described 
by one of his students, who afterward became a professor in the College 
and then its president, as having been thoroughly interested in the sub- 
jects he taught, and shown that interest in his work and in his treat- 
ment of his students. He labored as faithfully and industriously with 
the class of five to which President Clute belonged as if it “had numbered 
as many score.” He supplemented the meager equipment of his depart- 
ment from his more extensive private apparatus and collections, which 
were freely used for class work; and, when there was need, he had the 
skill to prepare new pieces of apparatus. “He was on the alert for every 
chance for illustration which occasion offered; an animal slaughtered for 
the tables gave him an opportunity to lecture on its viscera; a walk over 
the drift-covered fields found many specimens of rock, which he taught 
us to distinguish; the mud and the sand banks along the river showed how 
in the periods of the dim past were formed fossil footprints and ripples; 
the woods and swamps and lakes gave many useful living specimens, 
some of which became the material for the improvised dissecting room; 
the crayon in his hand produced on board or paper the chart of geologic 
ages, the table of classification, or the drawing of the part of an animal 
under discussion.” 

Prof R. C. Kedzie came to the College a little later, in 1863, when Dr. 
Miles had been for two years a professor, and found him then the au- 
thority “for professors and students alike on beasts, birds, and reptiles, 
on the stones of the field, and insects of the air,” thorough, scholarly, and 
enthusiastic, and therefore very popular with his classes. 

The projection of agricultural colleges under the Agricultural College 
Land Grant Act of 1862 stimulated a demand for teachers of scientific 
agriculture, and it was found that they were rare. Of old school 
students of science there was no lack—able men, as President Clute well 
says, who were familiar with their little laboratories and with the old 
theories and methods, but who did not possess the new vision of evolution 
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and the conservation of energy, men of the study rather than the field, 
and least of all men of the orchard and stock farm; and they knew noth- 
ing of the practical application of chemistry to fertilization and the rais- 
ing of crops and the composition of feed stuffs, of physiology to stock- 
breeding, and of geology and physics to the study of the soils. 

With a thorough knowledge of science and familiarity with practical . 
agriculture Professor Miles had an inclination to enter this field, and this 
inclination was encouraged by President Abbot and some of the mem- 
bers of the Board of Agriculture. He had filled the professorship of 
zoology and animal physiology with complete success, and had he con- 
sulted his most cherished tastes alone he would have remained there, but 
he gradually suffered himself to be called to another field. The duties of 
“acting superintendent of the farm” were attached to his chair in 1864. 
In 1865 he became professor of animal physiology and practical agri- 
culture and superintendent of the farm; in 1869 he ceased to teach 
physiology, and gave his whole time to the agricultural branch of his 
work; and in 1875 the work of the superintendent of the farm was con- 
signed to other hands, and he confinéd himself to the professorship proper 
of practical agriculture. 

The farm and its appurtenances, with fields cumbered with stumps and 
undrained, with inadequate and poorly constructed buildings, with in- 
ferior live stock, and everything primitive, were in poor condition for 
the teaching or the successful practice of agriculture. Professor Miles’ 
first business was to set these things in order. Year by year something 
was done to remove evils or improve existing features in some of the 
departments of the life and management of the premises, till the concern 
in a certain measure approached the superintendent’s ideal—as being a 
laboratory for teaching agriculture, conducting experiments, and train- 
ing men, rather than a money-making establishment. 

In this new field, Professor Kedzie says, Professor Miles was even 
more popular than before with students, and created an enthusiasm 
for operations and labors of the farm which had been regarded before 
as a disagreeable drudgery. The students “were never happier than 
when detailed for a day’s work with Dr. Miles in laying out some difficult 
ditch or surveying some field. One reason why he was so popular was 
that he was not afraid of soiling his hands. His favorite uniform for 
- field work was a pair of brown overalls. The late Judge Tenney came to 
a gang of students at work on a troublesome ditch and inquired where 
he could find Dr. Miles. ‘That man in overalls down in the quicksands 
of the ditch is Dr. Miles’; the professor of practical agriculture was in 
touch with the soil.” ae: 

Prof. Byron D. Halsted, of the New Jersey Agricultural College Experi- 
ment Station, who was an agricultural pupil of Dr. Miles in Lansing, 
characterizes him as having been a full man who knew his subjects 
deeply and fondly. “In those days I am safe in writing that he repre- 
sented the forefront of advanced agriculture in America. He was in 
close touch with such men as Lawes and Gilbert, Rothamstead, England, 
the famous field-crop experimenters of the world, and as for his knowl- 
edge of breeds of live stock and their origin, Miles’ Stock-Breeding is a 
classic work. Dr. Miles, in short, was a close student, a born investigator, 
hating an error, but using it as a stepping stone toward truth. He‘did 
American farming a lasting service, and his deeds live after him.” 

od 
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While loved by his students, most of whom have been successful and 
many have gained eminence as agricultural professors or workers in 
Experiment Stations, and while receiving sympathy and support from 
President Abbot, Dr. Miles was not appreciated by the politicians, or by 
all of the Board of Agriculture, or even by the public at large. Unkind 
and captious criticisms were made of his work, and it was found fault 
with on economical grounds, as if its prime purpose had been to make 
money. He therefore resigned his position in 1875, and accepted the pro- 
fessorship of agriculture in the Illinois State University. Thence he re- 
moved to the Houghton Farm of Lawson Valentine, near Mountainville, 
N. Y., where he occupied himself with scientific experimental investiga- 
tion. He was afterward professor of agriculture in the Massachusetts 
Agricultural College, at Amherst. In announcing this appointment to the 
students, Dr. Chadbourne, then president of the institution, and himself 
a most successful teacher, stated that he considered Dr. Miles as the 
ablest man in the United States for that position. In 1886, shortly after 
Dr. Cladbourne’s death, Dr. Miles returned to his old home in Lansing, 
Michigan, where he spent the rest of his life in study, research, and the 
writing of books and articles for scientific publications. 

During these later years of his life he took up again with what had 
been his favorite pursuit in earlier days, but with which he had not 
occupied himself for thirty years—the study of mollusks—with the 
enthusiasm of a young man, Mr. Walker says, who being interested in the 
same study, was in constant correspondence with him at this time; “and 
as far as his strength permitted labored with all the acumen and at- 
tention to details which were so characteristic of him. I was particularly 
struck with his familiarity with the present drift of scientific investiga- 
tion and thought, and his thorough appreciation of modern methods of 
work. He was greatly interested in the work I was carrying on with 
reference to the geographical distribution of the mollusca, and, as would 
naturally be supposed from his own work in heredity in connection with 
our domestic animals, took great pleasure in discussing the relations of 
the species as they are now found and their possible lines of descent. He 
was a careful and accurate observer of Nature, and if he had not drifted 
into other lines of work would undoutedly have made his mark as a great 
naturalist. As it is, his name will always have an honored place in the 
scientific history of Michigan.” 

When Professor Miles began to teach in the Michigan Agricultural 
College, the “new education” was new indeed, and the text-book method 
still held sway. But the improved methods were gradually taking the 
place of the old ones, and Professor Miles was one of the first to codperate 
in them, and he did it with effect. He used text-books, “but his living 
word,” President Clute says, “supplemented the book; and the animal 
from the farm under his knife and ours, the shells which he led us to find 
under the rotten logs and along the rivers and lakes, the insects he taught 
us to collect and classify, the minerals and fossils he had collected on the 
geological survey of Michigan, all were used to instruct and inspire his 
students, to cultivate in them the scientific spirit and method.” 

Among the more important books by Professor Miles are Stock- 
Breeding, which had a wide circulation and has been much used as a 
class-book; Experiments with Indian Corn, giving the results of some 
important work which he did at Houghton Farm; Silos and Ensilage, 
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which helped much in diffusing knowledge of the silo in the times when 
it had to fight for recognition; and Land Drainage. Of his papers, he 
published in the Popular Science Monthly articles on Scientific Farming 
at Rothamstead; Ensilage and Fermentation; Lines of Progress in Agri- 
culture; Progress in Agricultural Science; and How Plants and Animals 
Grow. To the American Association for the Advancement of Science he 
contributed papers on Energy as a Factor in Rural Economy; Heredity of 
Acquired Characters (also to the American Naturalist); Surface Tension 
of Water and Evaporation; Energy as a Factor in Nutrition; and Limits 
of Biological Experiments (also to the American Naturalist). Other 
articles in the American Naturalist were on Animal Mechanics and the 
Relative Efficiency of Animals as Machines. In the Proceedings of the 
American Educational Association is an address by him on Instruction 
in Manual Arts in Connection with Scientific Studies. The records of the 
U and I Club, of Lansing, of which he was a valued member for tea 
years, contain papers on a variety of scientific subjects which were read 
before it, and were highly appreciated. This list does not contain all of 
Professor Miles’ contributions to the literature of science, for through- 
out his life he was a frequent contributor to the agricultural and scientific 
press, and a frequent speaker before associations and institutes, ‘‘where 
his lectures were able and practical.” 

No special record is made of the work of Prefessor Miles in the Ameri- 
can Agriculturist, but the correspondence of Professor Thurber with 
him furnishes ample proof that he was one of the most trusted advisers 
in the editorial conduct of that journal. The familiar tone of Professor 
Thurber’s letters, and the undoubting assurance with which he asked for 
information and aid on various subjects, well demonstrate how weil 
the editor knew whom he could rely upon in an emergency. 

In all his work the great desire of Professor Miles was to find and pre- 
sent the truth. His merits were recognized by many scientific societies. 
He was made a corresponding member of the Buffalo Society of Natural 
Sciences in 1862; a corresponding member of the Entomological Society 
of Natural Sciences in 1862; a corresponding member of the Entomologi- 
cal Society of Philadelphia in January, 1863; a correspondent of the 
Academy of Natural Sciences of Philadelphia in 1864; a member of the 
American Association for the Advancement of Science in 1880, and a 
Fellow of the same body in 1890; and held memberships or other relations 
with other societies; and he received the degree of D. V. S. from Columbia 
Veterinary College, New York, in March, 1880. 

His students and friends speak in term of high admiration of the genial 
qualities of Professor Miles as a companion. The resolutions of the 
U and I Club of Lansing describe him as an easy and graceful talker, a 
cheerful dispenser of his learning to others. “To spend an hour in his 
‘den,’ and watch his delicate experiments with ‘films,’” says President 
Clute, “and see the light in his eyes as he talked of them, was a delight.” 
“He was particularly fond of boys,” says another, “and never seemed 
happier than when in the company of boys or young men who were try- 
ing to study and to inform themselves, and if he could in any way assist 
them he was only too glad to do so;” and he liked pets and children. Inci- 
dents are related showing that he had a wonderful accuracy in noting 
and recollecting the minutes details that came under his observation—a 
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power that he was able to bring to bear instantly when its exercise was 
called for. 

Dr. Miles kept up his habits of reading and study to the last days 
of his life; but all public work was made difficult to him in later years by 
an increasing deafness. He was tireless in investigation, patient, and 
always cheerful and looking for the bright side; and when one inquired 
of him concerning his health, his usual answer was that he was “all 
right,” or, if he could not say that, that he would be “all right to- 
morrow.” 

No sketch of Dr. Miles is complete without a word of tribute to his high 
personal character, his life pure-and noble in every relationship, his 
unswerving devotion to truth, and the unfaltering loyalty to his friends, 
which make his memory a benediction and an inspiration to all who 
knew him well. 

He was married in 1851 to Miss Mary E. Dodge, who remained his 
devoted companion until his death, while occurred February 15, 1898. 


THE MICHIGAN STATE GRANGE. 
SECRETARY BUELL. 


The Michigan State Grange is the State union of 300 subordinate 
Granges, with a membership of 12,000. That farming communities are 
ready. for, organization is shown by ‘the fact that in the year ending June 
30, 1899, under the direction of State Grange, 47 new Granges have been 
organized in various sections of the Lower Peninsula represented by 2 
counties. 

There has been a gain of approximately 5,000 in the total member- 
ship. Greater activity is observed along all the lines of effort afforded by 
the order. The year marks a decided advance in buying and selling to- 
gether. Patrons’ Mutual Fire Insurance Companies have been estab- 
lished in several counties and others are in process of organizing. The 
literary programs throughout the Grange from year to year evidence a 
growth in thought and broadened grasp of general subjects of interest to 
agriculturists in common with all citizens. 


SPATE “ASSOCIATION “OF -PARMERS’  CleUiBsS 


SIXTH ANNUAL MEETING. . 


A. B. COOK SECRETARY. 


To the Honorable State Board of Agriculture: 


As Secretary of the State Association of Farmers’ Clubs it becomes my 
duty to make the annual report of the work done by that association. 
The fifth annual meeting was held December 14 and 15, and was attended 
by about 200 delegates. The secretary reported fifty-four (54) new clubs, 
and a total of three hundred fifty (350) clubs in the State, with a member- 
ship of 30,000. A large part of one session was given up to the reports 
of delegates. 

At the evening session of the first day President Cook delivered the 
annual address, which was as follows: 


ANNUAL ADDRESS. 
PRES. E. J. COOK, OF THE STATE ASSOCIATION. 


With this meeting we place the key-stone in the fifth annual ring of 
State Association’s history. With this meeting we round out the fifth 
‘of five years of associational activity. Good years these have beer, 
freighted with results beyond the hopes of the most optimistic of our 
charter members. 

February 4, 1894, we organized under our now well-known banner,— 
The Michigan State Association of Farmers’ Clubs. Since that time our 
growth has been a steady and healthy one. I have no statistics prior to 
last year. One year ago Secretary Wells reported thirty clubs organized 
during the year, while this year Secretary Pierce reports over fifty new 
clubs, showing that the club movement gains strength with age. 

The number of clubs in the State is in nowise represented by the num- 
ber enrolled as members of the State Association. It is with keen regret 
that I make this statement. Not until every club in our State is a mem- 
ber of the association and is represented at the annual meeting by able 
representative delegates will we exert our maximum of influence. 

Our condition in the State today is, it seems to me, most prosperous, 
and the reason is most obvious. The necessity of organization in our 
vocation is universally admitted. Much as we dislike to, we are obliged 
to admit that as a whole the farming classes have fallen behind in the 
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forward march of human advancement. This is a direct result of the 
isolated life of the farmer. The merchant of our city steps to the tele- 
phone and in one instant is in direct communication with his fellow 
merchant, his customer, or it may be with his wholesale house in the 
distant city. So with all business conditions in centers of trade. Not 
so with the farmer. The very nature of his calling renders, under present 
conditions, communication slow and uncertain; hence organization is 
difficult, in fact the practicability of a sound organization among the 
agricultural classes has been questioned by very many. 

We believe that in our farmers’ clubs we have proven that organization 
is not only possible, but that it is of the utmost benefit. It would, indeed, 
be useless for me this evening to recount to you the advantages derived 
from clubs and club work. You are members of clubs and each know as 
well as I what a factor a club is in any agricultural community. 

This question now presents itself for solution: How can we most 
effectually extend the influence of our organization? I can see no way 
which will prove so fruitful as the individual effort of local clubs. Each 
club should have one of its most earnest workers as a committee to 
organize new clubs. He should report progress at club meetings and 
every member should render him assistance whenever an opportunity 
presents itself. In this way the number of clubs will rapidly multiply 
and their influence become more general. 

The officers of this association will be ever ready to aid in this work, 
but it is the local clubs that can ever do the most efficient service in this 
matter of the formation of new clubs. 

It would seem that the County Association could not be otherwise than 
a power for good along the line of extending the effectiveness of club 
work. I am sure that in doing local work and in securing local reforms, 
a County Association would be of the greatest assistance. In my ow 
county the County Association is as yet so young that we are hardly 
able to judge of its results, but much interest is being manifested, and 
we feel sure that it will not only be a permanent organization, but a 
very beneficial one as well. The subject of a county organization is au 
important one and its discussion will, I hope, come up at this meeting, 
that we may get the benefit of the experience of the delegates who have 
labored along this line. 

Perfect unity of action is an absolute essential to the greatest influence. 
To have this we must be kept in the closest and most constant touch with 
one another. I am sure that I voice the sentiment of all present when I 
say that the Michigan Farmer is the agency which has rendered united 
effort on the part of the clubs possible. We should make constant use of 
this most valuable paper placed so freely at our service. I would advise 
that the very best talent in the club be employed as the Michigan Farmer 
correspondent, for it is by these monthly reports that the sentiment of the 
local clubs becomes known to all, and the outlining of a policy satis- 
factory to all becomes possible. 

But it is to the editorials, the remarks and suggestions of the editor of 
this department, who sifts the thoughts of his correspondents and sounds 
the bugle call for action at just the opportune moment, and to the close 
thinking leaders of our organization who use this department that we 
receive the most benefit. 

At the meeting of the directors in the summer it was decided to concen- 
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trate our united efforts on two measures, the Atkinson Equal Taxation 
Bill and the Kimmis County Salaries Bill. Prior to this year much good 
work has been done by the clubs in support of these two measures, but the 
opposition was too strong for us and our efforts were unavailing. I am 
rejoiced to observe that the results of the late elections are such as to 
give us great hopes of ultimate success. If these bills do become laws we 
will not claim all the glory. Other very influential agencies have been 
at work. We do claim, however, that the Farmers’ Clubs have exerted a 
powerful influence, which has been felt throughout the State. 

While our whole attention should be centered on these two measures 
and nothing be left undone that can be done to secure their right and 
equitable settlement, yet other measures will require our earnest vigilance 
and prompt action. Let us be wary and ready to act as a unit if occasion 
demands. 

The public mind is much agitated over our present system of making 
nominations. It is a lamentable fact that in a majority of cases a few 
men make our nominations. There are men who make politics their busi- 
ness and in many instances they are men of low character and highly un- 
scrupulous. Office seekers with a little of the necessary influence easily 
secure the codperation of these political specialists. They sometimes form 
slates and pledge delegates even before the caucus is held. Thus candi- 
dates who are the choice of every small faction of the voters of their 
district get the nomination. 

The importance of attending the primaries has long been felt and urged, 
but the evil is not abated. The political party too often becomes a ma- 
chine, in the hands of the political specialist, and is too well manipulated. 
We all believe in thorough organization, yet it is because the parties are 
so well organized that this evil exists. We must not forget, however, that 
organization may become a power for evil as well as for good. 

Thinking minds are casting about for a remedy from this evil which the 
bosses, through our present system, are enabled to fasten upon us. Dif- 
ferent rlans are proposed, among them one to make the primaries direct, 
giving the voters the privilege of voting directly for the candidate of 
their choice. I have nothing to  econimend along this line except vig- 
ilance, but may the time soon come when the choice of candidates is as 
free from the dominating influence of the boss and the machine as the 
choice between candidates has already become through the adoption of 
the Australian ballot. 

The retail liquor dealers, it is reported, are again ready to introduce a 
bill in our State Legislature allowing them to keep open on all holidays, 
except Christmas and Thanksgiving, and on election day after the polls 
are closed. The liquor traffic is the bane of our gov a hydra- 
headed monster. Let us see to it that the cords with which we hay+ 
bound it are tightened, rather than loosened. 

Let us freely discuss, as time will permit, matters that should, or are 
likely to come up in our legislative halls this winter. It is through our 
deliberations that a plan of action can be outlined and valuable assist- 
ance rendered by the clubs. Let us have it distinctly understood that 
we ask no special favors, but demand our just share of the ady antages 
and privileges of government as well as of its burdens. 

Above all, let us see to it that our objects are right and our demands 
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just, that we may have the conscientious support of the fair-minded and, 
better far, the approval and support of an Overruling Providence. 

The morning session on Wednesday was given up to twenty minute 
talks by the heads of the various State institutions, Pres. Angell of the 
University, Dr. Boone of the Normal, President Snyder of M. A. C., Supt. 
Church of the School for the Blind and Supt. St. John of the Industrial 
School taking part. 

Wednesday afternoon was given up to the election of officers and the 
hearing of and acting upon the reports of the various committees. Officers 
were elected as follows: President, L. D. Watkins, Manchester; Vice- 
President, Mrs. D. M. Garner, Davisburg; Secretary, A. B. Cook, Owosso; 
Directors, C. S. Johnson, Vassar; Myron Crafts, Jackson. 

The following resolutions were adopted: 


DECLARATION OF PRINCIPLES. 
LEGISLATIVE AFFAIRS—STATE. 


“Believing in the principle of local control of local affairs as enunciated in a bill 
introduced in the last legislature, known as the Kimmis county Salaries bill, 

“Resolved, That we reaffirm our declaration that all county officials be paid in full 
for their respective services by stated salaries fixed by the respective boards of 
supervisors, and that it be made a criminal offense for such officials to receive any 
fees or other perquisites in addition to their salaries. Further, that the fees col- 
lected in the county oflices be readjusted on an equitable basis, and hereafter all 
such fees be turned into the county treasury and become part of the general fund. 

“Wie indorse the principle of equal taxation as laid down in what is known as 
the Atkinson bill, and would also recommend the repeal of all special charters of 
corporations and the placing of their property under the general tax laws of the 
State.” 

STATE AFFAIRS. 


The Committee on State Affiairs submitted the following, which were adopted: 

“We recommend the continuance of the present system of contract labor in the 
penal and reformatory institutions of the State as the fairest and most effective 
yet proposed or tested. 

“We indorse the present law for the taxation of mortgages, but consider its pro- 
visions as falling short of accomplishing what the law was designed to do. We 
would recommend that the legislature be requested to make such changes as are 
necessary to make it thoroughly effective. 

“We recommend that what is known as the Torrens system for the regfstration 
of transfer of real estate be adopted in this State as a sure means of putting an end 
to litigation, and establishing the titles to real estate on a sound and stable founda- 
tion. 

“We recommend the passage of a law allowing appeals from justice courts only 
where the judgments are for a sum of $150 or over. We believe that the adoption 
of such a measure would tend to cut down the work of our circuit courts very ma- 
terially, and effect a great saving to taxpayers. 

“We indorse the State Agricultural College, and recommend such aid as will tend 
to render it more efficient in its several departments. We would, therefore, call 
attention to the absolute necessity for the addition to its equipment of a woman’s 
building, in order that this department may have such accommodations as are de- 
manded by its importance, in order that the young women of the State may enjoy 
such privileges as are extended to young men.” 


NATIONAL AFFAIRS. 


“ “We commend the action of the Secretary of Agriculture in placing our products 
in foreign markets, believing that this expansion of trade inures to the benefit of the 
farmer as well as the whole people. 
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“As the farmers, being the consumers, pay a large proportion of the revenue 
under the present protective system, we recommend such a tariff as will be to their 
benefit by stopping the unlawful importation of products, especially the classifica- 
tion, sorting and mixing of foreign wool. 

“We recommend the establishment of postal savings banks. 

“We believe that the time for general free rural mail delivery has come, and urge 
immediate action. 

“We recommend that Congressman-elect Roberts of Utah be not allowed to take 
his seat in Congress. 

“We condemn the action of the express companies in disloyally refusing to pay 
their part of the war burden, and indorse the opinion of our supreme court on this 
question. 

“In view of the deplorable fact that our national income is not sufficient to meet 
the expenses of the government, we recommend that congress provide the way for 
the enactment of an income tax, and duly enact the same. 


GENERAL RESOLUTIONS. 


“Resolved, That the canteen system as it existed during our late war was a 
reproach to our civilization, and that it is the duty of all good citizens to labor that 
this great iniquity shall be removed. 

“Resolved, That we decidedly oppose the repeal of any portion of the law requir- 
ing the closing of saloons on legal holidays.” 


CLUB EXTENSION. 


We recommend: 1. That each club, adjacent to unorganized territory, appoint a 
committee of one to assist in the formation of new clubs, who shall furnish con- 
stitution and by-laws for the same. 

2. That each county having a county organization appoint a committee of three 
from different parts of the county to see that clubs are organizel in the unorganized 
territory. 

3. That programs and reports of club meetings be furnished to local papers for 
publication, and efforts be made to interest the local press in club work extension. 

4. That there be no paid organizers in the interests of club extension. 

5. That the Association Secretary furnish blank constitution and by-laws, and 
also a circular letter setting forth the benefits of organization, to all parties desir- 
ing them. 

Wednesday evening was given up to a union meeting of the State 
Grange and Association of Clubs. This meeting was the largest and 
most enthusiastic ever held. 
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REPORT OF THE TRANSACTIONS OF THE SOCIETY FOR THE 
YEAR 1898, AND PROCEEDINGS OF THE WINTER 
MEETING OF THE EXECUTIVE COM- 

MITTEE, JANUARY, 1899. 


OFFICERS FOR 1898. 


President—WILLIAM BALL, Hamburg. 
Vice-President—I. H. BUTTHERIIELD, Lansing. 
Treasurer—C. W. YOUNG, Paw Paw. 
Secretary—H. S. FRALICK. 

Society address, Grand Rapids. 


EXECUTIVE COMMITTEE. 


Term ending January, 1899. 
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STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS COMMITTEE. 
Eugene Fifield, I. H. Butterfield and Secretary. 


TRANSPORTATION AND PROGRAM COMMITTER. 
The Business Committee. 


RECEPTION COMMITTEE. 
A. O. Hyde, Wm. Chamberlain. 


FINANCE COMMITTEE. 
M. P. Anderson, H. R. Dewey, C. E. Lockwood. 


PREMIUM LIST COMMITTRE. 
Eugene Fitield, H. R. Dewey, R. D. Graham, L. W. Barnes, 
John Lessiter, E. W. Hardy, F. E. Skeels. 


COMMITTEE ON RULES. 
I. H. Butterfield, W. P. Custard, F. H. Latta. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
L. G. Townsend. 


EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. Art Hall—N. J. Kelsey. 
Horses, speed—Eugene Fifield. Needle Work and Children’s Work—Mrs. 
Horses, Roadsters, Draft and Pony fF. E. Skeels. 

Classes—H. H. Hinds. Miscellaneous and Special Exhibits, Except 
Sheep—John Lessiter. Specials on Fruits—Frank Maynard. 
Swine—L. W. Barnes. Horticulture—R. D. Graham. 

Poultry—H. 1D. Cutting. Gates—W. P. Custard. 

Dairy, Bees and Honey—M. J. Gard. Police—H. W. Hardy. 

Farm and Garden Products—F. L. Reed. Feorage—C. E. Lockwood. 

Vehicles—H. R. Dewey. Agricultural Implements—F. H. Latta. 
Machinery—F rank Maynard. Booths and Privileges—F. BE. Skeels. 


Manufactured Goods—M. P. Anderson. 


REPORT OF THE INSPECTORS OF ELECTION FOR OFFICERS 
FOR 1899. 


Grand Rapids, Mich., Sept. 29, 1898. 


We, the undersigned, inspectors of election at the Michigan Agricul- 
tural Society held at the Fair Grounds on this date, hereby certify that 
the following was the result of the ballot: 
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Whole number of votes cast was forty-seven (47). Of which 


I. H. Butterfield received forty-seven for president. 
M. P. Anderson received forty-seven for vice-president. 
C. W. Young received forty-seven for treasurer. 

H. S. Fralick received forty-seven for secretary. 


And each of the following gentlemen received votes as follows: 


FOR MEMBER OF THE EXECUTIVE COMMITTEE FOR TWO YEARS. 


E. Fifield, forty-seven votes. W. P. Custard, forty-seven votes. 
E. W. Jones, forty-seven votes. J. E. Rice, forty-seven votes. 

Dr. Chas. A. Waldron, forty-seven votes. W. E. Boyden, forty-seven votes. 
Wm. Ball, forty-seven votes. L. W. Barnes, forty-seven votes. 
L. J. Rindge, forty-seven votes. John Mckay, forty-seven votes. 


ROBERT B. LOOMIS, 
GHO. W. STUART, 
Inspectors. 


On receiving this report the president declared the above named 
persons elected to the respective offices. 


THE FAIR OF 1898. 


The annual fair of the Society was held at Grand Rapids September 
26th to 30th. 

The change of date from the first week of September to the last week 
proved advantageous to the fair. The weather was fine with the excep- 
tion of a rain which fell on the morning of Friday, the 30th, which ap- 
parently reduced the attendance on that day. 

The fair was a success financially and as an exhibition. The address of 
the retiring president and the reports of the several officers made at the 
winter meeting show the work for the year and the condition of the 
Society. 

Proceedings of the executive committee at the winter meeting, 1899: 


The annual meeting was called as provided in the constitution to meet 
at the Hudson House, Lansing, Monday January 9th, at 8 o’clock P. M. 
A quorum not being present the meeting was adjourned to meet at 
Sweet’s Hotel, Grand Rapids, January 31, 1899, at 7:30 P. M. 


Sweet’s Hotel, Grand Rapids, Jan. 31, 1899. 


The executive committee met as per adjournment. Called to order by 
the president. Roll called and the following members present: Presi- 
dent, vice president, secretary, treasurer, and Messrs. Fifield, Barnes, 
Anderson, Boyden, Hardy, Reed, Maynard, Dewey, Lessiter, Hinds, Skeels 
and Gard. 

President Ball delivered his address as follows: 
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PRESIDENT’S ADDRESS. 


Gentlemen of the Executive Committee of the State Agricultural Society: 


A year has passed since the last annual meeting of this committee, a 
year filled with events of great importance not only to our own country, 
but to the whole world. Geographical boundaries have been changed. 
The prowess of the American armies both by land and sea has been 
demonstrated. The flag of this nation with its glorious stars and stripes, 
emblems of enlightenment and humanity, is floating in every clime, and 
by every civilized nation it is treated with gre eater respect than ever 
before. The industries of our whole country are in a prosperous condi- 
tion and still expanding. The murmurs of discontent and distress of the 
past few years are hushed. Confidence in all kinds of business has been 
restored. Capital is seeking investment, and the laborer willing to work 
no longer seeks in vain for employment. The prospects for the future 
are encouraging. 

With these pleasant and satisfactory assurances I greet you. The 
Michigan State Agricultural Society is not an exception in the enjoyment 
of this long-looked-for prosperity. The fair of 1898 from every stand- 
point was a success. The exhibitions in all departments did credit to 
the exhibitors. The order maintained throughout the week was excel- 
lent. The money received was sufficient to pay the expenses of the 
year, with a surplus sufficient to adjust some outstanding indebtedness. 

The Society is to be congratulated upon the fact that it is nearly out 
of debt. It has been well known that for six or eight years past the 
Society has been badly handicapped by a heavy debt; at times standing 
on the verge of bankruptcy and dissolution. After locating the fair 
permenently in Lansing it was found that the buildings and grounds 
were inadequate for the purpose of a state fair. The grounds had to be 
graded, buildings erected, and other improvements made. For these 
expenditures a heavy debt was contracted. The fair of 1892, on account 
of rain, was a lamentable failure financially. In 1893 the total indebted- 
ness was about $25,000. No fair was held in 1893 on account of the 
Columbian Exposition held that year in Chicago. In 1894 a fair was held 
in Detroit; enough money was received to pay expenses, 30 per cent of 
the premiums of 1892, insurance, interest on debt, and a small amount 
of other indebtedness. 

With this indebtedness upon the Society it came to Grand Rapids. 
Its fairs have met with varying success; the first year paying expenses 
and a little more. The second fair did not pay one and a call on the 
guarantee fund was made amounting to nearly $2,000. The third fair 
paid expenses. The fair of 1898 paid expenses and had a surplus as be- 
fore stated. Within the past two years, by agreement between the 
Society and its heaviest creditors (three banks in Lansing), the Society 
amicably adjusted those debts by deeding to said banks all its right and 
title in the grounds occupied while holding fairs in the city of Lansing. 
Other debts have been liquidated as fast as possible, and as said before 
the Society is nearly out of debt, with a bright prospect before it for 
future usefulness. 

This in brief is the present and past situation financially of the Society 
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since 1892. These results have not been obtained by accident, but by 
business men of experience determined to succeed even in the period of 
the greatest financial distress this country has exprienced since 1837. 
The success of this Society with its heavy indebtedness, without outside 
aid, together with the unusual conditions which ruined so many indus- 
tries, is without a parallel in the management of state fairs in this coun- 
try. The exhibitions of the Society have always been of a high order. 
As a stimulus and an educator fairs and expositions are a necessity. 
How they should be managed to bring out the best efforts of the hus- 
bandman, the manufacturer, the artist and the student, and at the same 
time secure the means necessary for their existence without aid is a 
serious question and one that will tax the best judgment of those upon 
whom these duties fall. The responsibility resting upon those who 
manage fair matters are two-fold. Fairs or exhibitions must be made 
self-sustaining and at the same time be so conducted as to receive the 
commendations of all good citizens. So many sources of amusement and 
pleasure exist that attractions of general interest must be secured in 
order that people shall be induced to attend fairs in large numbers in 
order that they may be made self-sustaining. People differ in their 
desires and are interested in different directions. As far as possible 
these different interests should be secured if of an instructive character 
and not harmful to any. Premiums should be offered sufficient in amount 
to bring out the best productions of the farm, the manufacturer, etc. I 
am of the opinion that the premium list of this Society should be care- 
fully revised and as soon as circumstances will warrant increased. In 
the interests of economy last year the premiums were reduced. It was a 
question of policy owing to indebtedness. Does the same need prevail 
now? Economy is necessary to success. Parsimony will ruin many 
undertakings. 

The future prospects of this Society if well managed are brighter than 
they have been in the last decade. Business is better, people are paying 
debts and have more money to spend. 

Farmers are becoming more interested in the improvements in the 
domestic animals, in manufactured goods of all kinds, and they know 
that the benefits secured by examination of these different productions 
when brought together at fairs cannot be obtained so cheaply and bene- 
ficially in any other way. Not only farmers, but those engaged in other 
pursuits are equally benefited by fair exhibitions. Street fairs and carni- 
vals have for a year or two been hindrances in the way of attendance. 
The signs of the times point towards their non-existence in the near fu- 
ture. Business people in cities and towns soon tire of putting up money 
to secure attractions for the farmers and others to gaze upon free, when 
they fail to be remunerated by increased trade and profits. 

A few words of a personal nature and I am done. For six years I 
have tried as well as I know how to discharge the duties of this Society. 
In what manner I have succeeded in filling the position you know better 
than I. So far as I know, our relations have been pleasant and friendly. 
I have not language to sufficiently express the gratitude I feel towards 
every loyal member of this Board for their uniform kindness and for- 
bearance to me through these past six years. 

The recollection of them will cheer me during the few remaining days 
allotted me here. I am still with you and a worker in the interests of 
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the Society. To my successor I offer my best wishes. 
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May his success 


be great. I hope, and in fact I know, that the same good will and hearty 
support will be extended to him that have been given to me. 


The secretary reported as follows: 
Gentlemen of the Executive Committee: 


The receipts of my office for the year have been as follows: 
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for which I hold the receipts of the treasurer. 


The total amount of premiums awarded and paid for 1898 is $7,166.75. 
The number of entries in each class and division were as follows, with the 


amounts awarded: 


Division A—Cattle. 


219; 13 diplomas. 
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Game iberdeenmAm Oust. tn cteiersvetvortsaleel-ts ceria 33 
Uo. y ABKOISTHEMIo IMEN SION MER so.o.o bolo bab oom cere bone 13 
Smee Oller eo eae eae atoms 39 
OPA tat tl pee eich crete acre ae wee oie oie 20 
LOM Sweepstakes! wor milly sees le crete oe Bah oi! 

— 37d 
Division B— Horses. 
ieee Scandandebredipaasou tenn anche pet ctes D7 
125) Roadsters—not standard. j../sc.caciee aes te oe 25 
13:;' Carriage and buggy horses............2... 28 
AS AGC eWMOnrSestias neti ack sot eiomenineenee yA 
NS ElORSessOrzallllewiOr kaya. aierte eee sels oro oes 34 
Ghee ClevielandeBayss cc scvers slectevetevs ar clea c wees tere ate 5 
ieee orenche Cod Clit ts. 15,0 eee een eke 3 
TUSK TERRI ON NEQUE). or crete © cROVERSIRCIGID: OTe Dro aIene ROT BIG i 
19 =Perecheron or Hreneh, Draft): .ioc4s..0....- 30 
20. Clydesdale or English shire................ 10 
leas Cor Caters oe thera sisenn, eens eos een eae 15 
Doe oletlandeeOnlesi. 5 eee eae e ee 10 
Division C—Sheep. 
UD, PNTaraKeA Vay NEI Soo oo ebooaseooenonhe ade 43 
PA evambOunlleteNierIin Osta eee a ceri cian 35 
md, IDE ema ae Mi eho mae ec a cpio aoe econ ee 34 
Zone Fin cOlnssamdaspecialsn sai sea e 57 
Cte MC UCCSTOTS Ab as si keluc io ret eat ee 50 
Shan OS WiOLE Sips, ci )ca Stain bi eee ote Hil 2 
ZOU a SM PODSHERCES 6c) nc. tuys wis ater eee OR 84 
SON ELa mM Sp MIRE st eek cas A Seeks settee ic Eo kato Te ae 27 
SOTO Seer eee eS ue eC es a Se Se 20 
So ME SOUL OWS eta cc ees Searcy tone 5 
Dome AuSHeE py aerate cece eerie oO: GiplomasmelG 
—— 396 


Amount of 
premiums awarded. 


$272 00 
247 00 
277 00 
278 00 
267 00 
210 00 
150 00 
203 00 
121 00 

9 00 


$232 00 


$165 00 
126 00 
100 00 
169 00 


$2,034 00 


$1,030 00 


$1,199 00 
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Division D—Swine. 


34. Berkshire and specials..................... 40 $126 00 
SUD MESS OX vovare stay stesist asl cK Tes le aeons vauabe ioral le.a Cone penaloecersyate 53 132 00 
SOME SUMO lkangs Morkshinenecccie cars acee re circ 41 114 00 
Die Loland Chinarandespecialss.s +. os-eimcee eee 92 132 00 
Do WOULOC LT ELSCV Si cicn ie tacit ers tea nese 18 68 00 
Orme CHESTER WILCCS in. 1275 < cieie tena Nchse co overs sanevaieys tne 60 132 00 
AQ MEPVUCGOTLAS Naot oct scmucio sei cisiose Riek elmleae ane 34 115 00 
—— 338 —- — $819 00 
Division E—Poultry. 
APP Ota Emittes sms kn che stpelerthetentderesocesecshe ls cbevetere 889 303 00 
Division F—Grain and Vegetables. 
ADM G CAL Ah GSCedSie Gel 5 isc sea setasias's saniaeey 167 $80. 00 
AS MEV OOPSrANd MVeGetaloless aisle: sn tole creiey eo 280 101 50 
AA PeEroressionally GIS playicis vets tepois clef crclaiele se cere 3 50. 00 
AD eMOUn cm Calvan G FCCC c ae cle eels siein os wie ene oie ee 4 10 00 
46. County institute societies.................. bs 2 00 
—— 454 —- 241 50 
Division G—Dairy Products. 
Ae mBittemiand: CHeCSCx avai i-iacinsisielpos dence 14 $16 00 
AS Sucarsbreadwandypickless: yon sae ase 48 34 00 
49. Dried, canned and preserved fruits......... 42 90 00 
50S soap and toilet; articlesys. 255... oc sar. Aged) Cee 
—— 104 a 140 00 
Division H—Bees and Honey. 
EMG TNO Cab) Stetadec tint a teeters aeaia nites oye lo dicdone ions vehegezeretel wane 34 $117 00 
———— 117 00 
Division I—Farm Invplements. 
52 otal entries for! premimmses. osseile ee ek 12 
No premiums awarded in this class. No awards. 
There were a large number of displays for 
exhibition only. 
Division. J—Vehicles. 
Haseplotal entries: ae nes sects seecloe sce esis ees 34 11 Diplomas, 
A large number of displays for exhibition only. A Silver Cup. 
Division L—Manufactures. 
SA ep WOOLMNMeCCOne s. byotias iors leratele) tle ser derstee eens 3 $10 00 
Hos plea ther. sy ccmet ele. | 
Ko},  IMobaUiUUREY, os aoadue t Ags 
57. Iron works......... ; All for display only 
58. Clocks and Jewelry. | 
—— —_——— $10 00 
Division M—Musical Instruments. 
Doe OpaL CMEGTCB ars jose cesta pies] wlelctelo/ang joi estasie cle eke 58 
Division N—Art Work 
59. Paintings, professional or amateur......... 25 $155 00 
FAME TAVIS ras alts svalevetettar aieiectie levers cushetete ee eels ibaa ah | igedearae rte 
EZHOLORRAD IAS). ycveymursllsdim cinedevense iou-kgsies Sh ie iui ab daerenacer sit 
Painting professional artists.......... 126 266 50 
60. Painting and drawing amateur............. 114 71 75 
Olsen dustrialWarb yu sik costae sess eis tee haere 53 50. 00 
—— 328 ———_—— 548 75 


and 12 Diplomas. 
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Division O—Needlework. 


62. By dealers, professional] artists............. 175 $89 00 
GSpe by, AMATCULS yok ster seinen eee eet 184 38 50 
64. By professionals or amateurs............... 31 12 00 
Goue Crochetior knitiworks. ure ec scieeeiia: 114 27 00 
663) ‘Children’sidepartmenit:.. 0% s2).c1- aon eae ele 40 15 75 
—— 544 —-——— $182 25 


Division P—Fruits and Flowers. 


67. Artistic exhibition of horticultural products 4 $38 00 
68. General collection, fruits for family use.... 7 60 00 
69. General collection, market fruits.......... 8 37 00 
10. Special exhibit of peaches.... ............ 10 35. 00 
Ewe special exhibitioiipearsa.- sce cee eee 10 36 00 
U2) SpecialiexhibitioL plums): fomectce. coasts 10 17 00 
(oto specialiexhibitiol jOLrapes.jans . ssc oe nce 13 30 00 
74. Single plates of fruit— 
PANO) Ore apo Sno on coe CE ee 469 
TRC ATS erste tac ctcto kerr e aaeeidlecssaete age icls 138 
CACHES sie dyc-dershqiat hrs invedeoith wie edetsata se oun 88 
EMM Sii4oe beyaeae eke on ttetcis, sites averse hess 125 ( be aicelano ate 120 00 
Gra Pesrr scope etestarete suse crenata 78 
@a Ces piers Ae eet ree wantin itn rey Pins saeco 15 | 
CEAMDELPIOs Ns ie otis tates es 3) 
75. Plants and flowers in beds.....'............ 4 60. 00 
GO MepeslanitgintpOteiere atic cits yeas oisse ses ec ae ors 56 169 00 
77. Cut flowers and floral designs.............. 20 45 00 
—— 1,058 ———— 647 00 
Division R—Miscellaneous. 
oe eo talentless. isy.ircrprarmecineve meres ieee 5 No money awards. 
Departmentiomspecials se perc tekst wert 300 300 $1,000 00 
Total entries in all departments where pre- 
MMMM SaArerOimenredh semaine heel eee ee 5,151 
MRotalgpremtiumsiere oul ayaa eerie ate icieidietele cieoescrpoetone ce erate ee $7,341 50 
Motalipremiums; specialivalucasann adsense cee enna aoe 1,000 00 
Totalspremiums Speed:. 7 hegeaetsceyteetln ee ails lotteries Fe 2,222 50 
Grangdaco tailed vcsmracueveeatlege: eeoeocetaloncie ae: vorheyortiey tater PA ni Pas aes $10,564 00 
DT PLOMMAS nye sta ieee eae oe sce rendered aches ele 45 
Silverio umprsera ticles cake tertenieery one cee ee crores il 


H. S. FRALICK, Secretary. 
Report of the Treasurer. 


Gentlemen—I have the pleasure of submitting the following as my report 
for the year 1898: 


RECEIPTS. 
Washyonshand! January ll SOSep eects ee Nem ial oleiiaacinsses $210 94 
Mulyol el S98) borrowed sos owe tate Hea ele emer eee UM Rha snot UE AN 500 00 
Receipts from fair— 
PUG ALCS ST OI or | Fcc tarseeleere arts chance set Mee amiga Ne I $9,507 40 
etal Pease OM sts Nek. s abe bard a trnik mee he VRC ena enn ka ech 496 25 
Cinildrenisjadmissionsyyy ye see era etree cae 405 00 
SOldite rs? VEOMTe Rs aici cnet een VSM Ua LUNA ara OR SS 98 25 
IMASOUTCMETOTITC RE ap ehe icin un tale, Heit ae tn nee meee, Ch 1 50 
Evailroad COUpPOD IC KCtae sj! san. saee abseebeey 6 Soke heme wioste< 4,202 62 


14,711 02 


56 
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(Creel Shecch 0X0 let Se es ce eget cine CIS Gece Se Ras. ISI es 
LP Intinglll craves apes cite oo ete eens Eno acaiaare Reaptin = 6 mae fc 
SRCCUE RE echo vatun eres wala anitanhe Qasie aihdeoaecuae ence or hae 
HPOMMSECLALATYE «ato uaciickia ska eG > sla eae Geo eeuae eee bos 
VTS TEMAS TS LID 4 pares eayass esas idles teak lieve Pane aise his orolete crorchsnanyec esate 
Superintendent of police, collections...................... 
Viallicarmrehundeds icc soc). ee ence betas Sa cismlaglaec species alas 
DISBURSEMENTS. 
ISIMeSSVOGOELS NAICS semi aiye sakes ctttes. «ahaa eter hps nee $8,874 81 
SPecdMremilM Orders paler. Ha... 2.5). 2 2s Behar el aan 2,250 00 
PSN IMVOLG CLS WPalG nyo citys ins weds nets cays At eaeoae > ame ce 7,166 75 
$18.291 56 
Paid in settlement 1892 premiums............. $1,428 O07 
Attorney fees and damages............... 5a 77 00 
@napimGd@ elo hedwesse preety v-s ysis oioteeesl aleseeyo oye! es 1,500 00 
= — 3,105 07 
allan @e coming Gs payers reer atten tas Se) eae de en tele ois eRe Tor aio nee ots crops 


All of which is respectfully submitted, 


Co. Wes VOUING, 


Treasurer. 


$1,698 50 
2,306 89 


21,396 63 
$132 54 


The business committee submitted its report as follows: Your committee 


reports business transactions in detail. 


Business Committee Hxpenses. 


1898. order. Classification. Amount. 
Jan. 12 3 H.S. Fralick, Secy., personal expenses... $2 49 
June 7 19 H.S. Fralick, Secy., personal expenses.... 8 00 
Sept. 30 59 Eugene Fifield, personal expenses......... 78 52 

sO il LH. Buttertield) personal expenses... 5d 50 
Aug. 30 72 I. H. Butterfield, personal expenses....... 4 44 
Oct. 12 109 H.S. Fralick, Secy., personal expenses... 2 70 

“14 #114 I. H. Butterfield, personal expenses....... 7 66 

‘¢ 14 115 Eugene Fifield, personal expenses......... 9 48 

1899. 

Jan. 28 133 H.S. Fralick, Secy., personal expenses... 12 40 

Executive Committee. 

Jan. 12 1 H. D. Cutting, expense winter meeting... $12 95 
2 N.J. Kelsey, expense winter meeting..... 5 68 

4 Frank Maynard, expense winter meeting.. 8 70 

5 M. J. Gard, expense winter meeting....... 9 62 

6 L. W. Barnes, expense winter meeting.... 10 27 

7 C. #. Lockwood, expense winter meeting. . 4 42 

9 EK. W. Hardy, expense winter meeting.... 9 85 

10 H.R. Dewey, expense winter meeting.... 11 87 

11 W. P. Custard, expense winter meeting... 4 90 

12. R. D. Graham, expense winter meeting... 3 40 

13 A. H. Zenner, expense winter meeting.... 11 25 

Sept. 30 39 W. P. Custard, personal expenses......... 21 55 
41 N. J. Kelsey, personal expenses........... 14 54 

42 H. D. Cutting, personal expenses.......... 35 29 

ASi Gee hrc wpersOndl mex PeNSeSee sensi 20 23 

45 IL. W. Barnes, personal expenses ......... 24 15 

47 FE. L. Reed, personal expenses............. 30. 59 

49 W. E. Boyden, personal expenses......... 59 21 


53 John Lessiter, personal expenses.......... 38 25 


$181 10 


Oct. 
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55 H.R. Dewey, personal expenses........... 
51 W. P. Custard, personal expenses......... 
58 Frank Maynard, personal expenses........ 
63 M. P. Anderson, personal expenses........ 
68 E.W. Hardy, personal expenses.......... 
81 F. E.Skeels, personal expenses........... 
99H. Ey Hinds, personalyexpenses) yates - 
President's Office. 
3 Wm. Ball, expense winter meeting........ 
61 Win. Ball, personal expenses.............. 
Secretary’s Office. 
14 H.S. Fralick, express and postage ....... 
16) PEE Se eralickespostalicardsaeerasnraeee cans 
18 H.S. Fralick, postage and express........ 
20 H.S. Fralick, postage, express and freight. 
21 H.S. Fralick, on account salary.......... 
23 H.S. Fralick, express and telegrams..... 
24 H.S. Fralick, postage on premium lists... 
25 H.S. Fralick, postage on mailing tubes.. 
26 H.S. Fralick, express, telegraph and 
PLSTOUM GS espera alert ae fa ee ON SP AA creehey soe co 
110 H.S. Fralick, express and postage........ 
118 H.S. Fralick, balance of salary........... 
122 H.S. Fralick, messenger boy, desk, etc... 
127 H.S. Fralick to Lille C. Holland, type 
WPL GM OMe ccnehs te. cic chepaia Bere Meutahitets: sors 
129 H.S. Fralick, express and postage........ 
Treasurer's Office. 
123 C. W. Young, treasurer, personal expenses. 
TOS) HOS. WG SUOaes EMI AT oboe aeons oo coloon oo 
121 CW, Younes; pay: collsotice: s.. 4... see 
Printing and Stationery. 
73 C. & J. Gregory, printing tickets......... 
87 Powers-Tyson Ptg. Co., printing......... 
Soehair Pub. Elouse printing zens ses een soee 
1S aVVaAlleN: Eline ystatioweryereunates aactuscmars 
Judges. 
32 S. Butterfield, judge poultry.............: 
34 Frank H. Johnson, judge cattle........... 
36 Geo. W. Stuart, judge election............ 
37 HE. A. Turner, judge art department ...... 
ASA He Barber nice mMalnyeenyerim cays aes 
46) | Av A. Wood, judge swine s.......).0. we4-50- 
48 H.M. Strong, judge agricultural depart- 
SANK SY lL ae aie Sars GRE LCUa Ok ISI cinta eS peor 
52 John Lessiter, paid judge sheep depart- 
IMSNiNa oolsoidoidne nacdubeeadeoovsd acoumdave 
56 D. P. Dewey, judge vehicle department... 
58 F. Maynard, paid cattle department....... 
62 R. D. Graham, paid judges horticultural 
deépartienttite wee cece meee eer nce 
80 Mrs. F. E.Skeels, paid judges needlework. 
84 H.R. Dewey, farm implements........... 
102. EF. E. Skeels, paid judge needlework...... 
107- Mesdames Estabrook & Grant............ 
108 Will Clark, art department....2......0.. 
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$900 33 


756 00 


395 08 


324 81 


253 81 
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Sept. 


Oct. 


Aug. 
Oct. 


Sept. 


Sept. 


Sept. 


14 


30 


30 


30 
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Advertising. 


C. B. Crisp, putting up banner............ 
Eli Bidleman, advertising and distributing 
H. D. Cutting, paid bill poster............ 
Eli Bidleman, advertising and distributing 
Grand Rapids Herald; advitw32-s--0.-2 nese 
DAS Chivam ,adventisin om saree ere tert iiee 
Woodman committee advertising......... 
Grand Rapids Democrat, advt............. 
Geo. M. Leonard, bill posting............. 
Whe IMIMES Fad Vit tixumictenals oe eee creme eet 
I. H. Butterfield, paid advertising........ 
Powers-Tyson Pte. Co., advertising ...... 
The Fair Pub. House, advertising......... 
H. S. Fralick, secretary, bills paid........ 
Evening Press Co., advertising........... 
ImtewANdivitie Cos book marks:. eres eee 
@has.7A Coyembanner... see eee ene 
H. S. Fralick, secretary, paid bill posters. 
W. J. Mulford, street car banners......... 
Eugene Fifield, paid advertising........... 
Geo. M. Savage, advertising.............. 
H. S. Fralick, secretary, paid bills........ 
H. S. Fralick, secretary, paid bills........ 
H.S. Fralick, secretary, paid bills........ 
H.S. Fralick, secretary, paid bills........ 
I. H. Butterfield, paid banner ad......... 


Music. 
IDiPHale Wied Nye ORV daadosoucosGanbabe 


Badges. 


The Whitehead—Hoag Co.................. 
Enterprise Ptg. Co., horse badges......... 


Gate Department. 
Pay rollumateikeepersiccte mie aera eaiiels 


Payroll MOG en aacitsieis: accctioashete sles sietcusis seis 
Booths and Privileges. 

Pay aOU ry catheter acevers scare ma chctetesiectursiessieicd stems ducks 
Buildings and Grounds. 


West Michigan Society, rent.............. 
Voight, Herpolsheirmer & Co., decorating 
Spring & Co., cloth for tables............. 
EES xecels paid aboreenerroreece cir 
West Michigan Society, supplies.......... 
Chas. A. Coye, rent of tents.).............. 


Speed Department. 


American Trotting Assn. membership..... 
EK. Hifield, supt.; purses paid. .2.)....)...-..-. 
EK. Wifield, supt., purses paid.............. 
Geo. S. Ward, clerk speed department.... 
E. Fifield, supt. expemses................. 
E. M. Sharp, marshal expenses........... 


$210 00 


$15 65 
7 00 


$218 47 


$473 41 


$183 34 


$1,000 00 
97 88 
36 23 
43 40 
24 41 
244 00 


$28 50 
1,050 00 
600 00 


96 83- 


28 24 
32 98 


$1,200 96 


210 00 


22 65 


218 47 


473 41 


183 34 


1,445 92 
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Oct. 17.70 W.F. Adams, starting judge............. 
» “ 15 124 John Carmody, securing entries.......... 
Sept, 30) (38) Hy Hifield, purses paid yaa 1 es) ssi0 ee 
Premiums. 
Apr. 19 15 H.S. Fralick, secy, to pay premiums of 
LS Oiifavaltuayestekers tte oaevarsi ah eeveke cote esie etarect hes ake apevae 
Oct. 14 120 C. W. Young, treas., to pay premiums of 
1898. Gane Riedy a fenSTeRG oe lecal OAH Ateaslede nAtetay Sasi o are 
1899. 
Jan. 31 134 C. W. Young, treas., to pay premiums of 
SOS) i opel ara Hektt tie tnd cralesel ey alokel stents crane 
General Hapenses. 
june’ 7 22° J. E. Rice to Way Claim cees Aye ce arts 
Sept. 28 30 Thos. F. McGarry, legal services.......... 
Os) adl TSie dE Mee yaavoyaly Wig tS INKED ou soooowoosacc 
Oct ID 154 (Geows: Ward, to pay special attraction.... 
ue eis John, Kaurittleriiillimio. tam kee ay ees cei sia tle oe 
of 1 78 Modern Woodmen, per centage........... 
us Le TOe Dor Skeelsmsurvieyiil Occ oct eycteteen aetote 
fs 1 90 Old National Bank, note and interest..... 
1 92 H.S. Fralick, secy., to pay sundry bills.. 
ee 05) ES Deb lumb thay andastraws. aces asses ec . 
me “ 112 HLS. Fralick secy., to pay sundry bills. . 
ss SO dS ne Sabra lickssecysslecsa 
ff ‘¢ 117 Peter Tierney, rebate, untrotted race...... 
‘¢ 15 125 West Michigan Society, per centage on re- 
Gelp borates ENS Aces eekl Sais oa ne 
i ‘* 126 Eugene Fifield, to pay on society notes. 
OG ll? llei0)= BI a Fralick, secy. ; Diploma and tubes.. 
Beate 14 H.S. Fralick, secy., ee 1897 
189 
Jan. 28 133 H.S. Fralick, secy., for writing Diplomas. 
«131 =R. E. Brackett, silver cup for premium... 
BD 16 y4, Mel ASh Imigubiolke Rixeray sibel am ollie one mane 
‘31 185 C. W. Young, treas., to pay balance on pre- 
TIMUUIT Sew SOD vaereph ar err ecrdeseisean base becven ero 
Bebop 136) 4B. 1. Rogers, legal services: .....0. 6... 
‘* 1 137 Harry Hollis, care of horse and expenses... 
SUMMARY. 
Business) COmMmMbbee Wyc.t.6 3 ret ca a tON elo eee as ae ke 
PXEEULTVOy COMMUTER oo cor os Selo cacietreacclem wiclen wet hios 
SE CSL E MUS ROL CO ne rere a flnsere ntl od wae a rclaciea Se eile Ue 
DECESIAR YS OOMGCE. AE on «depen teres oleh ampere acme Gly Re rani eee 
PEreaASURersyOmCO. Ly sy sek eT vat, baer hy so aenty daisy ar welMog: 
SIO SIe stariatre eer asic ie eros ae eet avcraic ce ane rorbeneoatias tard ee aR Pats 
Printing BHGMSEAMONEHY Sas. aa sees hloki ence ee eas 
Adver tising Sih nots evapere lohocey Sia ss eYonah Vous tmyoha bests revere sy ateborsyet ea telanats the 
MYT ST OF sc eS ae ssie ieee jays mes Steps te Meuse Seder Seek Late fei enctenoel pate a Selene 
SAAS OSI ar os sie ake c/icata. Mey ee cre aati I RE SEE hc 
CarerWe pin eer sveis vais) wen iaeetans see beatae yt CEILS. 
Bolicerdepanimemtis pA 00 9 scene i Oe ky 5) en eR CON AR ke: 
Bodo Lhe andelsrivile mes s).51 61d eek seis eca wes eiae eee Ae 
Buildings and erounds sMesetlefet eich ake taieve sie ehoralet seaciictemcd er AME aTA Se 
SPCCHLASMARDMTCM OMe. cht a otes cides ek ciate eter a alte eee Melee 
Epes PUI UUTTI cte Weems feat esse axenic aie Pays waka a seve Dae aneto ca choke 
General, PmpeMsererycce sss. tae viele oa ee eels Meat 


SOCIETY 


7,166 
5,557 03 


21,530 43 


445 


$2,505 55 


7,159 75 


7 00 


$7,166 75 


5,557 03 
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Your committee also reports that an offer was made to the premium holders of 
the Fair of 1892 to pay to them fifty per cent of the balance due on said premiums, 
provided this amount would be accepted in full payment. This offer has been ac- 
cepted by all but nine of the holders, and the amount has been paid to those who 
accepted. Also the sum of $1,500 has been paid on society notes, leaving a balance 
due of $1,000 and interest. 

‘ EUGENE FIFIELD, 
I. H. BUTTERFIELD, 
H. S. FRALICK, 
Business Committee. 


On motion the reports of the secretary, business committee and treas- 
urer were referred to the finance committee. 

The president appointed F. E. Skeels member of the finance committee, 
to act in place of C. E. Lockwood, not present. 

The president presented the following: 


RESIGNATION OF MR. KELSEY. 


Lansing, Jan. 28, 1899. 


To the officers and members of the Executive Committee of the Michigan 
State Agricultural Society: 


Gentlemen—Believing the interests of our Society could be best 
secured by members on the executive board who are physically strong and 
active, and owing to my present relation to all work requiring me to be on 
my feet, I would respectfully tender my resignation as member of the 
executive committee, said resignation to take effect the 31st inst. 

Be assured the kindness and forbearance accorded me by my associates 
on the official board through all the years of my connection with the 
State fair will never be forgotten, nor will my withdrawal lessen in the 
least my interest in the future success of the Society. 

Very respectfully, 
N. J. KELSEY. 

The resignation was accepted. 

On motion of Mr. Butterfield the secretary was directed to tender the 
thanks of the executive committee to Mr. Kelsey for his long and faith- 
ful service to the Society and regret at his decision to leave its service. 


REPORTS OF SUPERINTENDENTS. 


DIVISION A—CATTLE, FRANK MAYNARD, SUPERINTENDENT, 


The exhibition of cattle at the last State fair was unusually good both 
in numbers and quality. 

Total number of entries in Division A were 375. Total amount of pre- 
miums offered, $2,437.00; total amount of premiums awarded, $2,044.00. 

A number of new exhibitors appeared, while a goodly number of the 
old ones came again. 

In class 2, Devons, two herds were exhibited, both from outside the 
State. If Michigan farmers are not breeding Devons they must lack in 
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merits. Would advise cutting the premiums offered in this class, and 
putting them on some of the more popular breeds. 

Would also suggest making the herds premium much larger, and 
charge a percentage entry fee. Diplomas for the sweepstakes gave good 
satisfaction and are worthy of a further trial. 

FRANK MAYNARD, 


Superintendent. 
DIVISION B—HORSES. 


As acting superintendent of Division B I beg to report as follows: 

Total number of entries, 219. Amount of premiums offered, $2,117. 
Amount awarded, $1,030. The show in this department was much better 
than the two years previous. So far as I know, this department ran along 
fairly well, and I think the awards were well made. Some of the rules 
in this department should be more closely drawn, in my opinion. 

All of which is respectfully submitted. 

WE. BOY DEN, 


Superintendent. 
DIVISION C—SHEEP. 


As superintendent of sheep, I report as follows: 

The number of sheep on exhibition was 396. Amount of premiums 
awarded, $825. The quality of the exhibit was good. Shropshires still 
lead in number. There is apparently a renewed interest in the merino 
classes, which formerly were the leading breeds in this State. 

JOHN LESSITER, 
Superintendent. 


DIVISION D—SWINE, L. W. BARNES, SUPERINTENDENT. 


As superintendent of Division D I respectfully submit the following 
report: 


TOtAEMUIMHerIOLemthlGsper tanya eno cine cee oes 338 
Notallamountiof premimmsroieredis as oe cers gels seen ae $924 
Notallamountwoh pPrenaiiUMShwiOMl seis odes svetseelaltelepetals $33 


The exhibit of swine was very good in point of numbers shown—not 
quite up to some of our late fairs, still it was a big show. 

The quality was decidedly good in some classes, notably that of Poland- 
Chinas, in which there was strong competition. 

Everything passed off smoothly, and I think exhibitors were well 
satisfied. I wish to recommend one or two changes or additions in the 
rules, at the proper time. 

Very respectfully, 
L. W. BARNES. 


Superintendent. 
DIVISION E—POULTRY. 


The total number of entries in this department was......... S889 
ithesotalvamount of) preminm'sofreredhanee eee aoe. $516 
Rhestotalvamountpotspreniumsiwol- qe eee dee n. 3038 


H. D. CUTTING, 
Superintendent. 
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DIVISION F—FARM AND GARDEN PRODUCTS. 


The exhibition in Division F, at the last fair, was equal to any of the 
late exhibits in this division. 

The number of entries, 454, and amount of premiums awarded, $241.50. 

The number and excellence of the samples of grain and of potatoes were 
never better. The exhibit of the Agricultural College was a departure 
from the usual line, and was looked upon by some as a small showing for 
so large plant, and by others as a very interesting and instructive exhibit. 

I should hope for a much larger exhibit from the College in the same 
line the coming year. The Canadian exhibit of grains and grasses was 
large and fine, and brought out many favorable comments from visitors. 

F. L. REED, 
Superintendent. 


DIVISION G—DAIRY AND OTHER PRODUCTS. 


With reference to this department, a complete revision of the list is 
needed. I would suggest that about $200 in cash premiums be offered 
for butter and cheese, something as follows: 


Creamery: butters. ...:1-))-<1-- $75 
IDEWiAY |OWONRIe sag 5G0b6 Gono odUl 20 
Bainteububtertsc. News es cre + ote a3) 
Cheddancheese 2. 3 ies. \one 40 
Michigan cheese +........... 40 
IBeCSEREASe WoriCk: 2 song ce sae one 5 
BS CSUAS MASS itendies Gereie ie sees 5 
Best display fancy cheese, 
HVENVATICUIES ess see eae ae 10 


Premiums in the department, unless otherwise noted, to be awarded on 
the pro rata plan; 90 points being the minimum score for all awards on 
creamery butter and cheese, and &8 points the minimum for dairy butter. 
The premiums to be divided among the butter and cheese scoring above 
the stated minimum, on the following basis: 

Creamery butter and cheese scoring over 90 to be entitled to one 
share for every point over 90, and two shares for each point scored above 
95. Dairy butter scoring over 88 points to be entitled to one share pro 
rata for each point scored over 88 up to and including 93. 

Provided that the maximum amount awarded to any one exhibitor of 
creamery butter shall not exceed $12, and the maximum for dairy butter 
shall not exceed $8, and for print butter $5. The maximum premium for 
Cheddar or Michigan cheese shall be $12. 

Following this “plan you see only good goods receive premiums and 
all of merit get something. If the ‘exhibit is small the money offered is 
not all paid out. 

I would suggest further that if anything like the above list of premiums 
be offered, a different place for exhibiting dairy products will have to 
be provided. 

With reference to the bee business I have no suggestions to offer. 

With reference to the canned fruit and bread department I would sug- 
gest a revision of the list so that it would include products of the culinary 
art beside bread. The canned fruit list, I think, needs revision. Per- 
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haps a new department should be formed, to be called the culinary de- 
partment. 
G: H. TRUE; 
Assistant Superintendent. 


DIVISION I—FARM IMPLEMENTS, H. R. DEWEY, SUPERINTENDENT. 


I beg leave to report that the exhibit in Division I was a grand suc- 
cess, both as to amount of goods on exhibition and the taste displayed 
in arranging the same. The determination of exhibitors to make their 
department superior to any for many previous years was plainly visible, 
as the result showed that they spared neither work nor expense to ac- 
complish this most satisfactory result. 

Every foot of space was taken and a great demand for more room was 
made. There was a general feeling of good fellowship expressed to the 
superintendent in charge by exhibitors, who claimed that they had ac- 
complished more than they had hoped, and were well pleased with the 
result. The success in this department was equally due to exhibitors 
who gave their support to sustain the rules of the Society. I would 
recommend that there be some other than the “button route.” 

Very respectfully submitted, 
H. R. DEWEY, 
Superintendent. 


DIVISION J—VEHICLES. 


IT would report that the exhibit in Division J was very creditable for 
both exhibiters and Society. The space reserved for this department 
was well filled with fine goods, making a display very attractive to both 
customer and sightseer. 

With one exception, so far as I was able to learn, there was a feeling 
of general satisfaction; and I beg leave to thank exhibitors for their 
generous support and loyalty in their efforts to make the vehicle depart- 
ment second to none. 

I would make the recommendation as before that the “button route” 
be changed, if possible. I would also recommend that the business com- 
mittee arrange for and furnish complete the covering and protection for 
goods in this department. - 
H.R. DEWEY. 

Superintendent. 
DIVISION K—MACHINERY. 


The exhibit in this department was very light and was turned over to 
Mr. Dewey. 
FRANK MAYNARD, 
Superintendent. 


DIVISION N.—ART DEPARTMENT. 


By an arrangement entered into between your superintendent and 
F. E. Skeels, the latter kindly attended to the alloting of space to ex- 
hibitors, and looked after other details in connection with the hall, for 
which I desire to thank him. All arrangements for space were satis- 
factory so far as I know, and everything worked harmoniously. Aside 


oil 
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from Mr. Skeels’ assistance I feel indebted to Mr. M. B. Anderson for 
assistance rendered during the fair. 
Respectfully submitted, 
N. J. KELSEY, 
Superintendent. 


DIVISION O—NEEDLE AND FANCY WORK, MRS. F. E. SKEELS, SUPERINTENDENT. 


I would respectfully submit the following report: 


The revision of the premium list by your committee resulted in the 
forming of two departments—one for dealers, professionals, and art 
teachers, and one for amateurs. This division was a decided improve- 
ment over the old plan and resulted in bringing out a much larger and 
more attractive display than usual, and is an arrangement which we 
would suggest as a good plan to follow in the future. 

We would also point out the fact that the placing of the display upon 
the walls instead of tables is a good plan to follow and prevents the 
handling of the delicate fabrics usually shown. Until the Society can 
afford to show these finer articles in glass, we would recommend this 
course as the best to follow. The following were the entries: 


In class 62, by dealers, professional artists, and art 


PEACITOTS Dae rctaters uspetete ace oaie Ga ae ON hacia eels cree 175 entries. 
IMIClASSGa OYA ATCUNS! pers gona hes ca cit checks ores Miele eee 184 entries. 
In class 64, by professionals or amateurs ............... 31 entries. 
InimclassiG5 soya croechen Or kMitpaywiOkeer. srt eveleacietersretere ote 114 entries. 
Invelassi66ychildrenrsydeparbment =o oicy-enac ei ectepele es sronec 40 entries. 

MOA ESMELLES Meret crstereids ces ereks cise ew asistens ey adarede veub rats ote hons) oie 
Premiums offered in class 62, $107.50; premiums awarded... $89 00 
Premiums offered in class 63, 70.25; premiums awarded... 3850 
Premiums offered in class 64, 17.50; premiums awarded... 1200 
Premiums offered in class 65, 28.50; premiums awarded... 2700 
Premiums offered in class 66, 382.75; premiums awarded... 1575 

MO tal OMe dyer mcs, sc ctetevcie teks oie tela el See ot Rs Ge RCO OIOO 
TPO taAls ANA OG se Sees yeratetere teh seins lacciaiahexel soe cena men rere 182 25 


Sincerely, 
MRS. F. E. SKEELS, 
Superintendent. 


MISCELLANEOUS AND SPECIALS. 


The total number of entries in class 68 were 5; and in class 69, ——. 
I have no suggestions to make for this department. 

The special exhibit was never finer than at the fair of 1898, and will 
warrant the continuance of this department, which has proved so in- 
structive and entertaining. 

The total number of entries for specials was 300. The premiums for 
the school specials should be enlarged so all the grades can compete. 

FRANK MAYNARD, 
Superintendent. 

No report was received from the superintendent of horticultural de- 
partment. The exhibit was, however, unusually fine. 

H. 8. FRALICK, 
Secretary. 


MICHIGAN STATE AGRICULTURAL SOCIETY 451 


SUPERINTENDENT OF GATES. 


I submit the following report: 

I employed 14 men to tend gates, at a cost of $2.50 per day each and 
railroad fare one way; they to pay their own board bill; making a total 
cost of $198.47. Hired four men to tend grand stand at $1.00 per day 
each—total $20.00. Grand total, $218.47. The cost of tending gates 
was more than in 1897 owing to one more gate, which took three more 
men. 

‘ Respectfully, 
W: P.. CUSTARD, 
Superintendent. 


SUPERINTENDENT OF POLICE. 


I beg leave to make the following report: 

Total number names on pay roll during the State fair, 48; total expense 
to the Society, $473.41. 

Again I wish to express my appreciation of the assistance given me 
and active interest taken, in ridding the grounds of unwelcome visitors, 
by Chief of Police Carr and his men, also by Sheriff Woodworth, of Grand 
Rapids. 

Respectfully submitted, 
EK. W. HARDY. 


BOOTHS AND PRIVILEGES. 


I desire to submit my report as follows: 


Receivedetrom cranGdistand cOMEESSIONMG) scsi se cies ie che reene $849 20 
FVECEUIV Eis EL OMIM SHON Stevens waehete ic shee lee eeer rete Ole MeO US 250 63 
Received from maimadimine allie een pscieietste creer @ eaicte oleke 120 96 
Received from merry-go-round (83 1-3 per cent)........... 28 63 
RecCeivedeiromeECheGksTOOMSiaw-nicsyee sie erence iene a eee ioe Sila 
eCely ede frome Carryall Corot rerenunre coors) ecslaevsdele acai ised eaten 50 00 
RECenvedetrom Labor an Gilmer ssc este aucusne scree erie ener 9 78 
Received: Lronnt small CONCESSIONS) 4. s/s sea eie sence wre © wcleuetelele 945 84 

ERO Ga R saan a, camer Marne oO roku eee RAIA ae ore RE UGMSO 


I believe the success of the department for the year was dependent in 
a great measure upon the new system adopted of requiring each renter 
to pay in advance before allowing them to occupy any space upon the 
grounds, the result being fewer concessions, and consequently fewer 
passes for proprietors and help, and much better business for those whe 
pay for space. This plan is also well received by the privilege people 
themselves. The Society should have full control of every building upon 
the grounds occupied for the fair, during the exhibition. The experiment 
of taking care of the check rooms by our own help rather than by com- 
mission doubled our receipts from that source, after paying all expenses. 
Respectfully submitted, 
F, E. SKEELS, 
Superintendent. 
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The reports of the exécutive superintendents were referred to the com- 
mittee on premium list and the committee on rules, to be appointed. 
The finance committee reported as follows: 


REPORT OF FINANCE COMMITTEE. 


To the President and Executive Committee Michigan State Agricultural 

Society: 

Gentlemen—We, your committee on finance, to whom was referred the 
report of the secretary, business committee and the treasurer, beg leave 
to make the following statement: We have made a careful examination 
of all vouchers, stubs and books by checking and comparing, and find the 
reports as rendered correct. 

All of which is respectfully submitted. 

M. P. ANDERSON, 

R. 


H. R. DEWEY, 
F. E. SKEELS, 
Committee. 


The report was accepted and adopted. 

On motion adjourned sine die. 

The officers and executive committee elect for 1899 were called to order 
by the president. Roll called and the following members were found 
present: President I. H. Butterfield, Vice President M. P. Anderson, 
Secretary H.S. Fralick, Treasurer C. W. Young, and the following mem- 
bers of the executive committee: Eugene Fifield, Frank Maynard, F. L. 
Reed, E. W. Hardy, H. R. Dewey, John Lessiter, H. H. Hinds, F. E. 
Skeels, M. J. Gard, L. W. Barnes, William Ball, W. E. Boyden, Eugene 
W. Jones, J. EK. Rice, C. A. Waldron, L. J. Rindge, John McKay. 

The president elect presented his address: 


ADDRESS OF PRESIDENT ELECT I. H. BUTTERFIELD. 


Gentlemen of the Executive Committee of the Michigan State A gricul- 
tural Society: 

The Michigan State Agricultural Society has been in existence just 
fifty years. It has behind it half a century of usefulness to the agri- 
cultural industries of the State. In its earlier history it was the chief 
stimulus to improvement in agriculture and to the introduction of im- 
proved breeds of live stock into Michigan. 

The annual fairs were the occasion of the gathering together of the 
best farmers of the State with their families, and the commingling with 
the business men and manufacturers, as well as professional men; for 
in its early as well as later years, it has had active members from all 
classes and professions. The Governor of the State was its first presi- 
dent and it has numbered since as incumbents of that office, men who 
have taken prominent part in public affairs. Its officers have invariably 
been men of high character and standing in the communities in which 
they resided. At this period in its career, it seems fitting to review in 
brief its past history. 
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ORGANIZATION. 


Organized in February, 1849, at Lansing, by the State officers and 
members of the legislature. Governor Ransom was made its first presi- 
dent and the first fair held at Detroit in September of that year. The 
premiums awarded amounted to $808.50 and the other expenses of this 
first fair were for buildings and rent, $1,114.66, other expenses, $736.70. 
Total receipts including $400 from the State and $523 from the citizens 
of Detroit, $8,923.91. “At the close of the year a balance on hand of 
$1,264.05. 

From its organization the society held a prominent place in develop- 
ing the industries of the State. Being a mutual organization with no 
permanent endowment, it became at times financially embarrassed, but 
its officers were men filled with public spirit and great generosity and 
self sacrifice, and carried it safely over to times of prosperity. 

It is needless at this time to recount all the benefits that the State has 
received from this organization, but among others, it was one of the 
chief factors in securing the establishment of the State Agricultural 
College and lent its influence to securing the appropriation for the 
United States Experiment Stations made by Congress. 

It has disbursed for premiums, in round numbers, $400,000. It is not 
necessary to review its struggles of a few years past, under a burden of 
debt, during which time it has continued to hold successful fairs and 
is now nearly free from embarrassment. 

As the fair of 1899 will be the fiftieth annual fair, I recommend that 
steps be taken to properly commemorate the semi-centennial year of its 
existence in an appropriate manner at the annual fair. I have now no 
suggestions as to details, but leave the matter in your hands. 

As a society, however, while we may “point with pride” to its past 
record, it cannot live on that alone. If it shall continue to be a factor in 
improving the agricultural interests of the State, it must each year 
endeavor to do better work. Progress is the watchword for societies as 
well as individuals. 

The society was organized as an educator and instructor. Section one 
of the act creating the society makes it a body corporate “for the purpose 
of promoting the improvement of agriculture and its kindred arts,” and 
section three requiring a report, says that “it shall embrace such accurate 
details of the modes of cultivation, of keeping stock and of other im- 
portant incidents as will acquaint farmers and others with the precise 
manner in which the valuable results recorded can be again attained.” 
Article seven of the constitution as first adopted, provided that premiums 
should be awarded “having special reference to the most economical or 
profitable mode of competition in raising the crop or stock, or in the 
fabrication of the article offered,” and it also required that before any 
premium be delivered “the person claiming the same should deliver in 
writing, a statement covering this ground with a view of showing accu- 
rately the exact resulting profit.” 

It occurs to me that the men who organized the society had a very 
complete and accurate view of the work that such a society should under- 
take. JI am sorry to say that while the provisions I have quoted have 
been but indifferently complied with, there can be no doubt that if they 
had and the material thus gathered been published, we should have such 
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volumes of facts and experiences in practical agriculture, horticulture, 
manufactures and domestic art as we do not now have, such as cannot be 
gathered from any other source and which would be of inestimable value 
to all who are or may be engaged in industrial pursuits. 

While such a system may be too elaborate and require too much time, 
as the society is organized, yet I am sure that something can profitably 
be done beyond the mere e awarding and distributing of prizes. 

Let us go back to the old idea and practice of making the annual 
exhibit an educator and help to the public. Each animal placed on 

exhibition should have attached to its stall or pen in such form as can 
easily be seen and read, a card giving the breed, exact age, name and 
residence of exhibitor. Each exhibit of fruit should have e attached, the 
name of the variety and where grown; exhibits of vegetables should 
have the same. Attached to samples of grain should be the name of the 
variety, yield per acre and kind of soil on which grown. Such informa- 
tion is of extreme value to all visitors and can easily be. furnished. It 
occurs to me that exhibitors are equally interested with the society in 
giving such information and should co-operate in providing it. As far 
as possible, opportunity should be given for testing agricultural imple- 
ments and machinery, that farmers may be able to see the comparative 
quality of the work done by the different implements used for similar 
purposes. 

It would be interesting and educational, if in the main building there 
could be exhibited some of the leading manufactures of the State rather 
than making most of the sections mere bazaars of foreign goods. 

The school exhibit at the last fair was an interesting and valuable 
feature, and I recommend that measures be taken to make it more exten- 
sive. If we interest the school children in the fair, we shall soon have 
a constituency that will continue to support the Society. 

It may be your judgment that the semi-centennial anniversary can be 
appropriately commemorated in the line of a grand display of educational 
work in which not only the public schools, but the University, A gricul- 
tural College, Mining School and other institutions may be invited to 
take part. 

Expert and honest judges are very important adjuncts of a success- 
ful exhibit. In the main, this Society has been fortunate in securing 
them. An effort should be made to have this judging of live stock in 
the ring of value to the public who may be present, and to this end the 
judge should be able to give some reasons publicly for his awards, and 
the name of the owner should be announced before the animals leave 
the ring. There is a demand from many live stock exhibitors that the 
judges of the respective departments shall be selected and their names 
published in the premium list or at some time previous to the fair. 
There are to my mind some objections to this plan, but if high minded, 
honorable men are always secured, I am inclined to recommend the plan 
as being just to honorable exhibitors. 

The question of special attractions at the fair is one that is trouble- 
some to the business committee. Visitors seem in these days to expect 
and demand something in this line, and suitable attractions need in no 
way interfere with the legitimate work of the fair. 

Trotting and pacing races are denounced by some as not legitimate 
work of an agricultural society, and out of place at a fair. Properly 
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conducted, they are attractive, and encourage the breeding of the only 
American breed of horses, “the standard bred” and are patronized by all 
classes of people, and I may say, cost the society but little net money 
after deducting the fee for entries and the receipts of the grand stand. 


PREMIUMS. 


Last year the premiums were slightly reduced with a view of aiding 
the Society to throw off its debt. (Whether it is wise to restore the 
amount to its former value I leave with you. In general, I believe in 
diversifying the premium list so as to cover as many articles and lines 
of industry as possible, thus securing the interest and co-operation of 
all people and interests connected with the material interests of the 
State. 

There are at least twenty-five breeders of Dorset Horn Sheep in the 
State and they ask for a class. The breeders of Tamworth Swine, I 
think, asked for one last year. It seems to me that these breeds have 
attained sufficient standing in the State to warrant a class in our pre- 
mium list. 


RENTS AND PRIVILEGES. 


The department of rents and privileges has been criticized to some 
extent, and is somewhat troublesome to handle because of the liability 
to imposition by those who obtain privileges. The Midway at the Colum- 
bian Fair followed by that of Atlanta ‘and other expositions together 
with the street fairs in numerous cities, have inaugurated features and 
exhibitions that are not always consistent with good morals and which 
ask for space at state and other fairs. The Society should protect it- 
self by refusing admission to objectionable exhibitions or features, and 
promptly ejecting any who impose on it by false representation. The 
rule of the superintendent of 1898 requiring advance payment in full is 
a good rule to follow. It protects the Society from loss and at the same 
time protects the legitimate and honest party who pays his rent. 


ADVERTISING. 


While the Society has been holding fairs for fifty years, and the simple 
announcement of the date and place would seem to ‘be sufficient to 
draw a large attendance, it is found that the numerous counter attrac- 
tions that exist in these days make extensive advertising of the annual 
fair necessary. From what experience I have had, I believe this to be 
important, and recommend liberal appropriations in this line with the 
expectation of good returns. The best method of advertising, I leave 
to your judgment or to that of the business or advertising committee 
who may be selected. In this connection I may say, what you all know 
to be true, that to make the annual fair a success, the co-operation of 
the various railroads of the State is needed. The managers have here- 
tofore been liberal with the Society and I hope the mutual friendly re- 
lations may be maintained, for the ‘benefits are also mutual. Low rates 
of fare are the greatest inducements to bring people out, and when these 
are secured, success is assured. 

The city of Detroit is preparing to hold a bi-centennial exposition in 
1901, which shall be of magnitude, covering not only the State, but 
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several states and the Dominion of Canada. It is manifest that if this 
exposition is held, no State fair can be held that year. Farther than 
this, the State Agricultural Society is the legitimate and natural instru- 
ment to assist the management of this exposition in securing an exhibit 
of live stock and agricultural products commensurate with the standing 
of the State in agricultural interests. 

If the exposition association could be induced to put the management 
of this part of the exposition in charge of this Society it would bring 
to the work an experience which I feel sure would greatly aid the exposi- 
tion in securing a successful exhibit in these departments. 

I suggest that steps be taken to bring the Society into mutual relations 
with the exposition management and secure some suitable arrangement 
for co-operation in this line. 

The success of this Society is due to the untiring, self-sacrificing labors 
of its officers, who give time and labor without price. Co-operation and 
unity of action by such a body of men will always bring success. Let 
us this coming year, as in the past, combine our efforts to bring pros- 
perity to the Society in this semi-centennial year. 

The Michigan Buggy Company was presented with a silver cup offered 
for the best exhibit for three consecutive years. 

The secretary presented several petitions to the legislature for State 
aid which had been secured by vote of the executive committee. On mo- 
tion of Mr. Ball they were laid on the table. 

The president appointed committee on premium list: Ball, Reed, 
Boyden, Lessiter, Barnes, Maynard, Rice. Also committee on rules: Fi- 
field, Hinds, Hardy. 

A recess was taken to the call of the president. 

Wednesday evening, February Ist. Committee called to order by the 
president. Quorum present. 

The premium list committee reported, with few changes from the list 
of 1898. The class for milch cows to be tested on the grounds was 
stricken out. Dorset Horns were added to the sheep classes. Tam- 
worths were added to the swine classes. The report was adopted. (See 
premium list for 1899.) 

On motion the secretary was authorized to procure separate entry tags 
for classes in which no premiums are awarded. 

On motion the committee proceeded to the election of a member in place 
of N. J. Kelsey, resigned. 

Mr. S. O. Bush, of Battle Creek, was nominated. On motion the secre- 
tary was instructed to cast the ballot of the committee for Mr. Bush. 
Ballot so cast and Mr. Bush declared elected to fill vacancy. 

Mr. T. D. Seeley appeared before the committee in behalf of himself 
and other parties in relation to premiums unpaid of 1892, protesting 
against accepting 50 per cent of balance due in full. After remarks and 
conference, however, Mr. Seeley agreed to accept the offer, and the secre- 
tary was intructed to draw an order for the amount. 

On motion of Mr. Skeels the committee on rules were instructed to 
report a rule providing that all rents and privileges must be paid for in 
advance of the fair. 

On motion of Mr. Ball the dates for the fair of 1899 were made Septem- 
ber 25-29. 

The following resolution was adopted: 
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Resolved, That the executive committee hereby expresses its confi- 
dence in the honesty and business ability of Mr. F. E. Skeels, and appre- 
ciates the action of the State Board of Agriculture in restoring Mr. 
Skeels to the position of agent for Agricultural College lands. 

On motion of Mr. Young the location of the next fair was left with 
the business committee. 

A recess was taken to 9 o’clock A. M. Thursday. 

On meeting Thursday morning the roll was called. Quorum present. 

On motion of Mr. Hinds the president and secretary were authorized 
to prepare a new list for the dairy department with prizes in their dis- 
cretion. 

The committee on rules reported some minor changes. The report was 
adopted. See premium list for 1899. 

On motion of Mr. Rice the chairman of the business committee was 
allowed $200 for services for 1898. 

On motion of Mr. Jones the petitions obtained to be presented to the 
legislature were taken from the table and action thereon was indefinitely 
postponed. 

On motion the election of general superintendent was taken up. Mr. 
Eugene Fifield was nominated. 

On motion of Mr. Ball the secretary was directed to cast the ballot of 
the committee for Mr. Fifield. Ballot so cast and Mr. Fifield declared 
elected. 

On motion of Mr. Lessiter the secretary was directed to cast the bal- 
lot of the committee for Eugene W. Jones for member of the business 
committee. Ballot so cast and Mr. Jones declared elected. 

On motion of Mr. Young an additional member was added to the busi- 
ness committee, said member to be chosen by the present business com- 
mittee. 

The business committee reported that they had selected the president 
as additional member of that committee. 

On motion a committee of three, Messrs Maynard, Ball, Hinds, was ap- 
pointed to prepare a revision of the constitution to present to the Society 
at the annual meeting in September. 


Mr. Ball offered the following: 


Resolved, That if arrangements satisfactory to the business committee 
can be made with the West Michigan Society, the citizens of Grand 
Rapids in relation to a guarantee fund, and the railroad entering Grand 
Rapids, it is the sense of this committee that the fair be held at Grand 
Rapids. 

On motion of Mr. Ball the salary of the treasurer for 1899 was fixed at 
$200, with a bond of $10,000. 

On motion of Mr. Hardy the salary of the secretary for 1899 was fixed 
at $575. 

A recess was taken for 15 minutes. On reassembling, Mr. Fifield, of 
the business committee, reported a contract with the West Michigan 
Society, for holding the fair on its grounds. 

On motion of Mr. Ball the contract was accepted. 

The president announced committees and executive superintendents 
for 1899 as follows: 
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STATE BOARD OF AGRICULTURE 


STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


BUSINESS COMMITTEE. 
Eugene Fifield, Eugene Jones and Secretary. 


TRANSPORTATION COMMITTEE. 
L. J. Rindge, Eugene Jones, S. O. Bush. 


PROGRAM COMMITTEE. 


Eugene Fifield, H. H. 


Hinds and Secretary. 


RECHPTION COMMITTEE. 
J. E. Rice, L. J. Rindge, M. P. Anderson. 


PREMIUM LIST COMMITTEE. 
William Ball, F. L. Reed, W. E. Boyden, John Lessiter, L. W. Barnes 
Frank Maynard, J. EK. Rice. 


COMMITTEE ON RULES. 


Eugene Fifield, H. H. 


Hinds, E. W. Hardy. 


FINANCE COMMITTEE. 
H. R. Dewey, F. E. Skeels, John McKay. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
H. H. Hinds. 


EXECUTIVE 


Cattle—W. E. Boyden. 
Horses, Speed—Eugene Fifield. 


Horses, Roadster, Draft and Pony Classes 
—H.H. Hinds. 


Sheep —John Lessiter. 
Swine—L. W. Barnes. 
Poultry—C. W. Waldron. 


Dairy, Bees and Honey—M. J. Gard; G. 
H. True, Asst. 


Farm and Garden Products—F. L. Reed. 
Vehicles—S. O. Bush. 


Agricultural Implements and Machinery— 
W. P. Custard. 


SUPERINTENDENTS. 


Manufactured Goods and Supt. of Main 
Building—F. E. Skeels. 


Art—F. E. Skeels. 


Needle Work and Children’s 
F. E. Skeels. 


Special and School Exhibits, except Specials 
on Fruits—Frank Maynard. 


Horticulture —R. D. Graham. 
Gates—William Ball. 

Police—E. W. Hardy. 

Forage—W. E. Boyden. 

Booths and Privileges—H. R. Dewey. 
Miscellaneous Exhibits—John McKay. 


Work—Mrs. 


MICHIGAN STATE AGRICULTURAL SOCIETY 


On motion the committee adjourned. 

On March 18th Secretary Fralick presented his resignation. 

Permission having been obtained by letter from the members of the 
executive committee, the business committee met at Grand Rapids April 
25, to fill the vacancy. After consultation with several members of the 
' executive committee present, the president, I. H. Butterfield, presented 

his resignation, and on motion of Mr. Fifield was elected secretary, which 
election was later confirmed by the executive committee at a regular 
meeting. 
I. H. BUTTERFIELD, 


Secretary. 
AGRICULTURAL COLLEGE, MICH., 


June 30, 1899. 
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